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Two compressors are on 
the ground floor and one 
on an upper floor; the 


line drawings show the 








arrangement. 
Pe om | 
Vibration from compressors at The English Electric | [ a } | | | 
F ai / } ARRY 
Company’s works at Rugby h f i i prick Yo Ne” Nt | 
pany ugby has been effectively isolated _ i. =: ; ie ‘f | 
from the rest of the building by the use of our resilient ) eh | | 
Langite ‘4V’. pot. | | : / 
Air compressors are a notorious source of vibration; E : oe E 
frequency is very low (around 7 c.p.s.) and amplitude Faas a . PE ck Fy 
very high (around O.01")—a difficult combination. == CRETE BE . 











Langite anti-vibration pads are supplied to: Ministry of Supply, Ministry of Works, 
Air Ministry, Post Office, British Railways, London Transport, Central Electricity 

. Generating Board, British Broadcasting Corporation, London County Council, 
National Coal Board, U.K. Atomic Energy Authority, etc. 





CORK MANUFACTURING 
COMPANY LIMITED 
SOUTH CHINGFORD 
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The accompanying illustra- 
tion shows Solid Cast Mono- 


block Crossings of Hadfields 


Era High Manganese Steel, in 





site at Worthing Junction on 
Southern Region of British 


Railways 


The Crossing angle 1 in 28 
and approx. 25ft. long, repre- 
sent a new departure in the 
application of the cast mono- 
block type of Crossing, and are 
designed to carry heavy main 


line traffic at high speeds 


Photograph reproduced by courtesy of British Railways (Southern Region) 
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How Tylers can solve your 


Tylers possess the skill, knowledge and 
experience to solve all kinds of coverage 
problems with minimum trouble and delay. 
This ‘know-how’ plus the wide adaptability 
possible with our Precast Reinforced 
Concrete Units allow our own skilled 


erection teams to go into rapid action and : ao) Fae wn | iil 
somplete the contract with surprising 5 | rf = B | Wi nil il il : 

speed, economy and precision. me lio = 1933 oes 

We plan and erect all types of buildings — nai ae 

for industrial, agricultural and community a 
needs—spacious, aesthetically sound in 
appearance, of the utmost durability and 
complying with the standard of thermal 
insulation for industrial buildings 

No. 1220 of 1958. SAREE Photographs by courtesy of -— 
You will find our quotations remarkably ) op: Compressed Cork Ltd 
low—and our work conforms to B.S.S. Code 

of Practice C.P. 114/57. 


TONBRIDGE a ae . ane cae = . Be ; ; 
E, W. TYLER & COMPANY LIMITED, Milford Works, Cannon Lane, Tonbridge, Kent. Tel: Tonbridge 4024/5 
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<n Designers and Manufacturers of 
FORGE, GALVANIZING AND HEAT 


TREATMENT FURNACES, 


eT ~—pryING OVENS, ETC. 


incorporating our 


HIGH INTENSITY 


SMOKELESS 





PATENT No. 71684! 


DAVID ETCHELLS (FURNACES) LTD 


STAFFORD ROAD, DARLASTON, SOUTH STAFFS Phone: James Bridge 2067/8 
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COLT VENTILATION LIMITED SURBITON 
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Ventilation 


LEYLAND MOTORS LIMITED 
LEYLAND LANCASHIRE 


The Architects, Messrs. Harry S. Fairhurst & Son 
F/A.R.I.B.A. Who designed this factory for Leyland Motors 
Ltd. installed Colt Ventilators throughout for three 
reasons: 

1. They had confidence in Colt Ventilation from past 
experience. 

2. They liked the low silhouette which would not impair 
the appearance of the building. 

3. The installation weighed 72 tons less than any other 
ventilation equipment available, thereby showing con- 
siderable saving in structural costs. 

In providing a permanent solution to this ventilation 
problem Colt have added yet another chapter to their 
record of success—success which has brought repeat 
orders from many world-famous concerns. Send for a free 
Data Manual to Dept. $36/11A 


TELEPHONE: ELMBRIDGE 0161 
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FETTLING 


has long been one of the most difficult 
problems to deal with as a hazard to 
health, but now 


re DUSTROL” 


(REG'D) 


bench has proved itself to be an 
effective solution of that problem. 


This is just one aspect of our work in industrial design, manufacture and installation of complete 
plants for the removal and collection of industrial dusts and fumes. We can supply ANY TYPE 
OF COLLECTOR, WET OR DRY, best suited to your particular needs. 


“DUSTROL” Fexing senches = INEEWTON COLLINS LTD. 


are designed and made solely 
BARFORD STREET WORKS: BIRMINGHAM 5 
SPECIALISTS IN DUST AND FUME REMOVAL FOR NEARLY 40 YEARS 
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Between you 
and Boiler 
Corrosion... = Im An impenetrable shield of PEXIO No.1 


On guard, and constantly ready to fight against corrosion in boilers or steam 
raising plant is Apexior No. 1. 

Applied as a thin film to surfaces which encounter water or steam tempera- 
tures between 170°--1000°F.., Apexior No. 1 is an effective, low cost protection 
for expensive boiler plant. It cuts corrosion to an absolute minimum: 
reduces scale formation. Any scale which forms can be easily and speedily 
removed without danger of damage to plant as it is non-adherent. 

Other advantages come with Apexior No. 1: heat transmission is improved: 
and since Apexior is an inert coating, feed water is left completely free from 
discolouration or contamination. Keepstep withindustry to-day —be boiler 
wise and Apexiorise 

For full information on all aspects of Apexior No. 1 write for Booklet 
‘*Preventing Boiler Corrosion”’. 


BRITISH PAINTS LIMITED Apexior Division 


Portland Road, Newcastle upon Tyne 2 
Liverpool - Sydney - Adelaide - Durban - Cape Town - Calcutta « Trinidad - New York 
OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING eee a eerie 
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The construction of the Plenty Patent Rotary 
Pump makes it quite the most reliable and 
economic unit you can use for blending. The 
pump handles large or small quantities of any 
liquid, however viscous. Constant blend is con- 
sistently maintained irrespective of changes in 
capacity. The variable capacity control and 
proportional indicator is illustrated above. It can 


e fitted to all Plenty Pumps. 


E.N. 


O-CONTROL 


LENT 


& SON Ltd. 





Eagle Iron Works, 
NEWBURY, Berks, Eng. 


Telephone : NEWBURY 2363 (5 lines) 
Telegrams: PLENTY, NEWBURY 
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Structural 
Steel Work 


of all descriptions 


STEEL BRIDGES 

STEEL PIPELINES 

STEEL STRUCTURES 

STEEL RAILWAY WAGONS 


Shipbreakers and Dismantlers 
lron and Steel Stockholders 
Non-ferrous Metal Merchants 
Machine Tool Specialists 


P..W. MACLELLA = 


35 





Offices and Warehouse 129 TRONGATE, GLASGOW, C.1 Telephone: Bell 3404 (20 LINES) Works : CLUTHA WORKS, GLASGOW, S.1 Telephone; IBROX 11 


LONDON: CLUTHA HOUSE, 10 STOREY’S GATE, WESTMINSTER, S.W.! 
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_..Moving power with __ (ote) DAZE. -___ 




















| ustration by courtesy of the Ford Motor Company, Ltd. l 
i OVERHEAD BUS-BAR EQUIPMENT - TRAVELLING CONTACT TYPE | 
Ld 
| - ms AN Straight sections are supplied in 1/Oft. standard lengths or | 
Donovan “ Runtact power duct is ideal for sub-lengths of 20”, 30”, 40” and 80" 
feeding electric power to travelling hoists and : | 
| small cranes safely and economically Curved sections are available in 3ft. radius 30° segments, 
Other applications are—Moving Test Lines, Pro- and 6ft. radius 15° segments | 
duction and Assembly Lines, Portable Tools, etc 6fR.Rad Es r7 
] Donovan ‘‘Runtact” features enclosed conductors lec Pad dy ' = 
which eliminate hazards of exposed wiring. Stand- PLAN a ~ » . @ 
| ard straight or curved sections are available and can VIEW =~ “| T ® t , 
be adapted to existing as well as new installations Cc > a | | ! an 
VN RATING —Bus-bars, 100 amp. Ho st or Crane i- S/S x Hlocagion of : 
Trolley, 25 & 40 amp. Portable Tool Trolley, 10 amp PLAN VIEW 3#t.Rad Run 
° H ; LONDON DEPOT :—i48-151| YORK WAY, N.7. 
79- ranville St., Birmingham, | 
THE DONOVAN ELECTRICAL CO., LTD., 79-82 G ’ g 0 | uannew Gntet tn 8ttT OF. C2 
wee Sales Engineers available in LONDON, BIRMINGHAM, MANCHESTER, GLASGOW, BELFAST, BOURNEMOUTH 
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in connection with high pressure 


ERMETO HIGH PRESSURE COUPLINGS are specified by 
many leading manufacturers, because they are the most 
reliable fittings on the market for every high pressure installation. 
Our catalogue illustrating the full range of standard fittings will be sent to you 
on request. Non-standard fittings can also be made to suit 


your specification. Our technical experience is at your service. 


BRITISH ERMETO CORPORATION LTD §=54\,/-980) 





HARGRAVE ROAD MAIDENHEAD BERKS TELEPHONE. MAIDENHEAD 5100 A MEMBER OF THE ALENCO GROUP OF COMPANIES 
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LET 
Semtex 
STOP THE ROT 


Corrosion means a steady drain on your profits. 
Semtex, the anti-corrosion specialists, can stop 
the constant expense of repairs to flooring, interruption 
in production and loss of goodwill. They can proof 
factory floors, storage bays, machine beds and even 
walls against chemicals or any corrosive agents. 
Semtex have years of experience behind them. 


consult Semtex e INDUSTRIAL DIVISION 


Specialists in anti-corrosion treatments and industrial flooring 
2 (peg 2 Ore 


mitra 
7 4 
d 














in Bs v8 sie re cadiae ES, Pp Oe en ee oe Se TO 
SALFORD 3, LANCASHIRE. Telephone: Deansgate 2128 
4A DUNLOP COMPANY cel 
CEH osell 
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Six-and-a-half miles of 
Liverpool Overhead Railway. 


25,000 tons of iron and steel 





to be removed without 
impeding the dockland’s vital 
arteries. Now that the last of 


the massive stanchions and 





columns and bridges have 
gone, a new scene emerges. 
Yet another major achieve- 


ment by George Cohen. 


OF COMPANIES 
—— 














SONS AND COMPANY LIMITED 


RAW MATERIALS DIVISION 


Established 1834 


WOOD LANE, LONDON, W.12 - Telephone: Shepherds 

Bush 2070 - Telegrams: Coborn, Telex, London « And 

at 600 Commercial Road, E.14 - Canning Town, E.16 

Southall, Middlesex Bath Belfast Kingsbury 

Manchester Hebburn Leeds Luton Sheffield 

Swansea - Southampton - Glasgow « Brussels « Nairobi 
New York » Takoradi - Singapore » Dublin 


Enter No. 111 on reply card 





THE ENGINEER Nov. 6, 1959 





R§M RIGID BALL JOURNALS 





RANSOME & MARLES BEARING COMPANY LIMITED ~ 
NEWARK-ON-TRENT + TELEPHONE 456 + TELEX 37-626 


BRANCHES + OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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DRAWN 
TURNED:-GROUND 


Uvailallle 
of pale ogg 


HEXAGONS 3’ -acigy 0 }” A/F | Dependent on quality 
ROUNDS 34’to1/,.” =| and treatment 


sahaniientan: to}’: FLATS 3°-2't o}"x}" 


ny sO 





“et 
A MEMBER 
OF THE 


DARWINS 
TELEPHONE 24274 GROUP TELEX Ne. 54-215 


DARWINS BRIGHT STEELS LTD ~ MILLSANDS - peenicioaes 2 
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STRATFORD LONDON 
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UNIVERSAL RELIEVING LATHES 


MODEL “R” 
BUILT IN TWO SIZES FOR CUTTER DIAMETERS 4 AND 9 INCHES 


4m Enter No. 141 on reply card 
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One minute of your precious time— 

that’s all it will take to fill in the coupon below. It 

will introduce you to valuable time-savings in pro- 

duction and finishing methods from the use of 
ry E.A.C. ‘shaped-grain’ flexible abrasives. These 
j coated abrasives, made by the latest controlled 
hij “lis, automation techniques, incorporate every worth- 
while advance in design and manufacture. In the 
wide range of E.A.C. belts, discs, sheets and special 
shapes there is sure to be, for any operation, one 
that cuts faster and wears longer than those you 
are now using. 
The right abrasive can save you money, let us find 
it for you; send now for samples, specifications, 
prices of the best abrasive for any operation in your 
industry. 








change now...to 





Please send your catalogue 
and price list of Metalworking coated 
abrasive materials to; 





coated abrasives 








NAME 

LIMITED} |: 
COMPANY _———— simameinrcaemnet 
ADDRESS 


ENGLISH ABRASIVES CORPORATION LTD 
Marsh Lane, Tottenham, London N.17 Tel: Tottenham 5057 
SUBSIDIARIES: Thos. Goldsworthy & Sons Ltd 
ere The Helvetia Abrasive Co. Ltd 

, London Abrasives Ltd 











0.1557 
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SCRAP STEEL M ILLS 


for 
IMPORT 


and 
EXPORT 














. are you still losing time and money by repairing ' 
screw threads in the old-fashioned way ? £ we 
2=S oHX = & 
Heli-Coil Screw Thread Repair Kits enable you to 
replace weak or stripped threads in minutes, at a cost | po Fla of Mobile Cranes 
almost too small to estimate ! available at all times 


Simply, drill, tap and install a Heli-Coil Insert to produce 
a conventional thread many times stronger than an A. KING & SONS 
unprotected thread. It will outlast the rest of the part ! : 
Tel : Norwich 28541 (5 lines) BER STREET * NORWICH Grams: Metallurgy, Norwich 
Although the cost of Heli-Coil Inserts is negligible, they Also at Queens Road, Gt Yarmouth Tel: Yarmouth 4346/7 
e ; nas : LONDON OFFICE: 9 WARWICK COURT, HIGH HOLBORN, LONDON, W.C.!. 

are capable of making items serviceable when the metal Telephone : Holborn 0377. Grams: Inland Metaloking Norphone 
is too worn to withstand ordinary screw thread repair. London Telex: Foreign: Metaloking London Telex 2510! 
Year > can now be obtained fro 1 that " : 

ears of use can now be obtained rom parts tha Enter No. 152 om reply card 
would otherwise have to be scrapped. The cost of 
complete replacements is saved and the inconvenience 








of delays. Three standard types of Heli-Coil Repair 
Kits are available, plus Special Purpose Kits “ tailored ”’ 
for particular products. Heli-Coil Inserts are made with | 





either English, American or Metric Threads. 


HELI-COIL" 


a 2 ee 


The 


SPECIALIST FOUNDRY 
for 
BLACKHEART MALLEABLE IRON 
ond 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


screw thread 
repair kits 






%* HELI-COIL - 
is a Automobiles and commercial Vehicles 
registered Gas, Electricity and Steel Undertakings 


a Mining and Quarrying Plant 
trade mark se Se Cement, Brick, Pipe and Tile Works 
a i Heat Treatment Plants 
together with many others 





wee 


7? 
eee ee 6 6 «6 
see 88 


[MAIL THIS COUPON FOR FULL — 


eeee ° e 
ee © 6 8 8 ses 
ee 0 8 0 esses 





| INFORMATION ABOUT HELI-COIL a 5 CASTINGS SUPPLIED AS CAST 
Please forward Illustrated Literature on Heli-Coil S “6° fe 
| Thread Re; an Kits i vr prieioees: | petee one OR FULLY MACHINED 
190° | NAME . aa se ce Manufacturers of ‘PULMAC’ Pulverising Mills 
Si: | ' mo es for Fine Grindin 
Goioen susiiee = ~OMPAN ees ee Re n 
195892 a meee | x FOLLSAIN-WYCLIFFE FOUNDRIES LTD 
| = “se Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
| ARMSTRONG PATENTS “COMPANY, ‘LIMITED, a 8 Grams: Wycliffe, Lutterworth 
| Eastgate, Beverley, Yorkshire. Te/.: Beverley 82212 | 
| (6 lines) | 
Bi, A PL 48 / K ! 4 J : . coosceses ore retsteteterersssseoseenestees ay o Si ee meeteteteteneaes 
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BRITANNIA WORKS 
WARRINGTON - 
P.O. BOX 22 





ESTABLISHED 
1799 


Telephone 
WARRINGTON 


Telegrams 
GREENINGS WARRINGTON 


TELEX No. 62/95 


32401 
ENGLAND s 


NG 56 
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repetition 
work 


JULY 5th to 8th, 1960 
Exhibition of Implements, etc. 


The Regulations and Provisional Forms 
of Application for Space are now ready 
ENTRIES CLOSE 


MONDAY, NOV. 23rd, 


ENTRIES FOR SILVER MEDAL 
j close Monday, January !8th, 1960 
16. | LIVESTOCK PRIZE LISTS 
| will be ready for issue during February, |960 
ALEC HOBSON, Secretary, 


H. FORDSMITH LIMITED, 
Hadfield Street Works, 


Cornbrook, Manchester, 


1959 





Telephone: Trafford Park 1615-6. 





| Royal Agricultural Society of England 
. | 35 Belgrave Square, London, S$.W.!. 
4. 
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UARDS for — 


hydraulic presses 


One of the wide range of guards 
which we produce for all types of 
machinery. 

The Illustration shows an Interlock guard in use 
ona hydraulic press producing engine components. 


For further information please write for leaflet 
No. 28 





4 » 
2 ig 


7 PRICE MACHINE GUARDS LTD., 


POWKE LANE, OLD HILL, STAFFS. 


Tel: Cradley Heath 66423. Grams: “ Prigard"’ Cradley Heath 
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MINIATURE 
MICRO 
SWITCHES 








a BURGESS 
PRODUCTS 
COMPANY LTD 


MICRO SWITCH DIVISION 

Dukes Way, Team Valley, Gateshead 11 
Telephone: Low Fell 75322 (3 lines). Télex: 53-229 
London Office: 127 Victoria Street, S.W.1. 
Telephone: TATE Gallery 0251 (3 lines) 


PLEASE 
ASK FOR 
MORE DETAILS 


There are many other Miniature Micro 
Switches and Actuators besides the few 
illustrated here. All have the famous 


BURGESS long-life mechanism. 
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DRAFTING 


MACHINES 
AND 


DRAWING 
TABLES 





ISIS Drafting Machines are now 
Protractor 





fitted with improved 





heads, the special features are fully 






explained in our ISIS catalogue, 





whic 





h will be gladly sent on 
request. The ISIS Drawing Tables 
are in complete balance at any 







height or inclination of the board 









Isis studio drafting 
machine on Isis 
tubular stand. This 

is a light-weight 
precision machine 

for smaller sized 
boards up to 42’x 29°, 


DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY 








ENGINEER 














RIEFLER 





ARISTO 
slide rules of precision 


“ISIS’ Coventry. Tel: Cov. 62058-9, 


Grams 





We are distributors of Drawing Instruments of quality 


Enter No. 181 on reply card 
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This pump is of tn 
those services wher 


’ conditions, an 








for 
‘* drowned 


of entrained gas. 





STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, Bungalows, Etc. Etc., 





SPECIALITIES: Pit Headgear, Pumping Stations, 


Power Stations 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE & MURRAY LTD, 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4 





* P 


This pump is O 
5 necessary to © 
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pipe, o 
‘* Prjmavac 
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| D)awson & 
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lute type: Suitable 


tion is under 


uid free 


rimavac 


Where 
he suction 


ion lift is required, the 


ecommended. 


Elgin Works, Clydebank, Scotland. 
Telephone: Clydebank 2271/2/3 


Telegrams: ‘* Pumps "’ Clydebank 
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ANDERSON 


the finest 


DERRICK CRANES 


One Derrick Crane may look the same as another—from a 
distance. At close quarters the differences are astounding. 
The cabin interior, alone, clearly establishes ANDERSON 
design and construction to be supreme. The clean, compact 
gearing, built on unique unit principles, guarantees mechanical 
efficiency and reliability—and ensures lowest erection and 
operating costs. The driver’s panoramic visibility, centralised easy control and comfort have to be seen to be believed. 
High performance and safety are spontaneous—a banksman often superfluous. These and other exclusive features explain 
why independent examiners are so impressed, and more and more users specify ANDERSON only. 





slit osnomeng 


Si a tip Gee Pye 
ipa E ge baa, “yt 
ae 3 Save age. | 

é i gi 


15-ton 120 ft. Jib Electric Derrick on Steelworks Erection 


ALSO LEADING MAKERS OF ELECTRIC OVERHEAD TRAVELLING CRANES 


LONDON OFFICE: 








TELEPHONE: 
CARNOUSTIE 2214/5 FINSBURY PAVEMENT HOUSE, 
poscnyeniees THE ANDERSON-GRICE CO. LTD. Bhsiniconp nce 
‘DIAMOND "’ CARNOUSTIE TAYMOUTH ENGINEERING WORKS,CARNOUSTIE, SCOTLAND ; 
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TOOLS 


We specialise in the design and production of jigs 











and tools to extreme accuracy. A highly qualified staff is 
always available and at your service. 


Get in touch with us. 


HAM & BLACKBURN Construction Co. tea 


ARMOURY CLOSE, BORDESLEY GREEN, BIRMINGHAM 9. 






w } 
G) 







AND AT GEORGE ST. WEST, BLACKBURN. 
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— MILLS 
BRIGHT STEEL BA 


Rounds (drawn, turned and ground) 
Hexagons, Squares, Flats, 
and Special Sections. 










Mild, Freecutting, Casehardening, 
Carbon and Alloy steels. 

Supplied to A.1I.D., Admiralty, 
B.S. 970 and customers’ 
own specifications. 





ad ieee 





EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS WOODLEY. NR. STOCKPORT 


Telephone: WOODLEY 2231.(10 lines) Telegrams: ‘‘MILLS'’ PHONE WOODLEY 


Enter No. 201 on reply card 
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| ~ VP ee : % S Be INDUSTRIAL PLANT games 


Cork 


= 


a AYN 
CTORY PLANNING & INSTALLATION 


~ = 
CONTRACTORS’ PLANT—SALE & HIRE . MACHINERY AND MACHINE TOOLS . 
« ‘4 re a a j i 2 wt é 





of TWW experience 


TWW FAMILY TREE— PLANTED 1878 AND STILL GROWING 


Other Ward activities include CEMENT 

IRON & STEEL INDUSTRIAL DISMANTLING THOS. W. WARD LTD 
GRANITE & FREESTONI ROADSTONE & ROAD MATERIAI * a 

WIRE & WIRE PRODUCTS FOUNDRY PLANT & SUPPLIES 


NUTS & BOLTS FOOD PREPARING MACHINERY ALBION WORKS « SHEFFIELD 
INSULATING MATERIALS TRACTORS & EARTH MOVING PLANT 

PACKINGS & JOINTINGS EXCAVATORS & CRANES 

STRUCTURAL STEELWORK WAGONS & WAGON FITTINGS 

MECHANICAL HANDLING EQUIPMENT London Office * Brettenham House * Lancaster Place Strand W.C.2 


GP 8 
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FBC SPECIALS | 


ET LS i PO PLN I ONO SIE OE ETE TERE SRS TS wr I 


...the key to a fuller life 


Performance in many branches of engineering is getting very intensified, and 
what once passed as normal bearing practice is now as inadequate as a 
wooden wheel on a 100 m.p.h. car. 

Some machines start out by packing enormous power into a small and often 


hot space, and there —as in some of the finest jet engines in the world — 
you will find FBC ‘ Specials’, often running at fantastic speeds. 
Other machines in the course of time get ‘hotted up’ to give far greater 


power or output — yet it is seldom that the original design has the space to 


take bigger bearings. 

Here again FBC ‘ Specials’ are saving the situation — for it is amazing what 
exacting duties can be carried out by the right kind of bearing, when one 
is really ‘up against it’ and enlists the aid of the right people. 

Our engineers —to whom, of course, we have just referred—will always 


assist in the design and manufacture of ‘Specials’ to suit customers’ problems. 


FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON 


F.B C.FISCH=R 
Regd. Trade Marks 


TRADE MARK 


ALL-BRITISH 
BALL AND 
PARALLEL-ROLLER BEARINGS 


FAC FISCHER 
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| 
| 
| | All types of 


mechanical handling plant 




















\ 





staat set 
and 
Henshaw 


er: | 


screens, trash rakes and cranes for 


hydro-electric intake works . 


STEELHOIST WORKS 
4BRISTOL 2 ENGLAND 


TELEPHONE BRISTOL 78331 
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1750 kW GAS TURBINE-GENERATOR 


Over 19,000 Hours Base Load Service 
in VENEZUELA 


The 1750 kW gas turbine-generator, on base load service in a Shell oilfield near 
Maracaibo, Venezuela, has completed more than 19.000 hours running on natural 


gas from the oilfield. 


It is a typical example of the Series L axial-flow industrial gas turbines manufactured 
by A.E.I. Turbine-generator Division for electrical generation and mechanical-drive 


applications, with ratings between 1750 kW and 22,000 kW. 


Units of 4000 kW and 4500 kW are being supplied to oilfields in Iran and British 


North Borneo, and a similar machine is being built under licence, in Italy. 


ASSOCIATED ELECTRICAL INDUSTRIES LTD. 


TURBINE-GENERATOR DIVISION 


WORKS AT MANCHESTER AND RUGBY, ENGLAND * GLASGOW, SCOTLAND * LARNE, NORTHERN IRELAND 
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There is no witchcraft, really, about the 
unvarying high quality of David Brown castings 

though there are many other kinds of craft 
involved in their production. At the Penistone 
Foundries, the crafts of the steel maker, pattern 
maker and moulder are brought together and, 
with other skills, are co-ordinated into a complex 
production unit of supreme efficiency. Backed by 
unique metallurgical resources and using the most 
up-to-date plant and techniques, this organisation 
offers a completely reliable service for all 
types of steel casting. 

Next time you have a casting problem, whatever 
the application, call in David Brown—first ! 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


FOUNDRIES DIVISION, PENISTONE, NR. SHEFFIELD. TELEPHONE PENISTONE 3311 


OA/ 5879 
[Enter No. 251 on reply card 
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THREE EIGHTY LANTERN 
Yor MAIN ROAD teghting 
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in 7 to } thick Mild Stee! 


PRESSURE VESSELS 
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THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpieway 3011-2 
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The lantern, which has been designed for use on main 
roads, houses three 5 ft. 80 watt Osram fluorescent tubes. 


Among the entirely new features of this lantern are :— 








@ Side entry mounting, the bracket being concealed within 
the lantern body. 


@ Modern body design incorporating concealed hinges and 
STANNINGLEY 
* 


catches supporting the “‘ Perspex ” enclosure. 
AUTOCLAVES & 


VULCANISERS refractor plates 
with Pa Qnicklock door bonded one to each inner side of a “‘ Perspex ”’ bowl. 
CHEMICAL PLANT, : 

CREOSOTING PLANT, 
VACUUM DRYING & 

IMPREGNATING PLANT, 

HYDRAULIC 
PRESSWORK. 


@ Optical control obtained by “ Perspex ” 


@ Tube operating gear housed within the lantern body. 





@ Hinged top to the body enabling the tube operating 
gear to be examined the right way up. 





MAGNET HOUSE « KINGSWAY * LONDON: W.C.2 
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By kind permission of 
Messrs. Whessoe Limited, Darlington 


towns gas fired Plate heating 


Furnace and Special Charging Machine 


FOR PLATES UP TO 4° THICK 
GIBBONS BROTHERS LTD~- P.O. BOX 19 ~- DIBDALE - DUDLEY - WORCS - TELEGRAMS «« GIBBONS DUDLEY ” - TELEPHONE DUDLEY 55141 (P.B.X.) 
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Speed reducers 
oon 





Speed reduction problems are most part solved 
when you call in David Brown. Take the RADICON 
for example, did you know there are 270 standard 
sizes of this popular speed reducer available D A WV I 
for despatch within 24 hours? D 

RADICON speed reducers, efficient, silent in 
operation, are used for those jobs where failure is an B 134 O W N 
unspeakable crime. All over the world engineers 
are specifying RADICON by name—the finest speed 
reducer available. 

Have a word with David Brown about it today— 
on Huddersfield 3500 or Elgar 6824. 


THE DAVID BROWN CORPORATION 
(SALES) LIMITED 


SIZES: 2} TO 28 RADICON DIVISION * PARK WORKS * HUDDERSFIELD * TELEPHONE: 3500 
SIZES: 11 TO 2} LONDON GEAR DIVISION * STONEBRIDGE PARK WORKS * LONDON N.W.10 * TELEPHONE: ELG. 6824 


OA/ 5785 


Eater No. 271 on reply card 
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GRIFFIN BRAND 


4 STEEL SHEETS 


Light and Heavy industry are 
- 4 served by Griffin Brand Steel 
Sheets—Black, Galvanised, Fiat 
and Corrugated. 





We make the widest steel sheets 
*f and have the largest general 
galvanising plant in Great Britain. 


Metal Spraying by the most up- 
= to-date methods done in our 
works or ‘in situ’. 











Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 


nth and McLean Lid. 


179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel: CENetral 0442. "Grams: “CIVILITY Glasgow.” 


ENGINEER 
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> Constructors of ‘fridges 
\ erectors of bridges 
mokers of hydraulic cranes 














assemblers of motors ;~ ~ 
creators of rotors 
builders of sleek diesel trains 





designers of cars 
and rockets for Mars 
fitters of Delta-wing planes 


drop-forgers of axles 
and layers of tracks’I! 
tell you H.T. bolts take all 
the strains. 


Lanarkshire High Tensile bolts are finding their way into an 
expanding range of machines and constructions. And not only the 
heavy-duty stuff. Even on unstressed fabrications manufacturers 
are finding that it pays to anticipate the unforeseen by relying 
on the extra strength of Lanarkshire H.T. bolts. In Carbon and 
Alloy Steels, Lanarkshire make H.T. 
(T), and 65/75 (V) grades, in BS. 1083, Whitworth and Fine 
Threads, and in BS. 1768, Fine and Coarse threads. 


OTT 


bolts in 45/55 (R), 55/65 


BUYERS. Please ask to 
be mailed our FREE stock 
list issued monthly. 


LANARKSHIRE 


BOLT oe fa ae me | 





HAMILTON, LANARKSHIRE, SCOTLAND. Tel. HAMILTON 1241-4 
Enter No. 282 on reply card 













for use on 
EARTH MOVING EQUIPMENT 


These filters are supplied with either Micronic paper elements or metal edge elements to 


Each is fitted with a relief valve to ensure continuous flow 
should the element be allowed to get completely choked 
through neglect. The filter head, an aluminium alloy die 
casting, supports a heavy gauge steel casing enclosing the 


choice: they are suitable for installation wherever external pipe connections are required. 


filtering element. This is of the Purolator Micronic plastic 
impregnated paper type, having an extremely large 
surface area providing for maximum dirt holding capacity 
and high filtration efficiency. 





























ELEMENT MODEL ELEMENT MODEL PIPE SIZE vigil 
MF 3902 PU 293 2 BSP. 1, GPM. 
MF 2604 PU 219 BSP zz GPM.” 
MF 4301 pu24=—C—«<iLSti‘(‘iéSSSP!OC” 5 GEM. 
q MF 14607 PU 295  —— 7 iS G.P.M. 
MF 14604 PU 296 «AY BSP “25 G.P.M. 




















NE OF THE 
AUTOMOTIVE PRODUCTS 


LAL, GROUP 





AUTOMOTIVE PRODUCTS 


*This model is of the twin bow! type 


v O 


zz 





D 








COMPANY LTD., LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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SPECIAL PURPOSE EQUIPMENT SUPPLIED TO U.K.A.E.A. 








Hydraulic Tipping and Handling p 
Gear supplied to U.K.A.E.A 
SPRINGFIELDS 


4 50 tons Hydraulic 
Double Acting Press Photographs reproduced 
supplied to U.K.A.E.A. by kind permission of the 
DOUNREAY United Kingdom Atomic Energy Authority 


We will be pleased to quote for any Special Purpose Machinery 


ENTWISLE & GASS LTD. 


ASSOCIATED WITH THE PLANTERS ENGINEERING CO., LTD. LONDON 


NELSON STREET, BOLTON Telephone: No. 5967/8 


Established 1852 


Enter No. 291 on reply card 








PROTECTION 





s leading manufacturers of welding 





’ 1S ~ shielding equipment, C. S. Milne & Co. 
... then the —_— a K sf ’ Ltd., Deptford, London, 8.E.8, 
Fe << ensure that their products 
p " VA comply with the appropriate 
name that ‘ D Sy British Standard. They use the 
. < special absorption glasses made 


by Chance Brothers Limited, Protex 


$ p R | N G $ ; oe f ft = iS , (Regd,) and Protal, which fully 


comply with B.S. 679. Full details of 


eye-protecting glasses from Dept. H.S., 
to mind Chance Brothers Limited, Glass Works, 


Smethwick 40, Birmingham, 


is... 
hance. 


PROTEX «reco. 
and PROTAL 


M.LYNCH 2 SON L"™ SF RE 
e 


wiles WHARF, CANAL ROAD, STROOD, KENT Chance Brothers Limited are members 


TEL. STROOD 75456 


MERCHANTS & SUPPLIERS 


of the Industrial Safety (Personal 
—-_ apr Equipment) Manufacturers Association 


© STOCKHOLDERS OF STRUCTURAL STEEL ; ; 
Enter No. 292 on reply card : Enter No. 293 on reply card 
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THESE THINGS DON’T HAPPEN 


IF YOU 
KNOW 
THE ROPES 


These photographs show some typical instances of damage to ropes 
and associated equipment caused by mishandling, wrong fitting or 
neglect. In each case serious damage was caused to the Wire Rope 
and considerable expense was involved in replacement and loss of 
output. 


To prevent such occurrences and to help you to get long, safe life 
from your wire ropes we have compiled and published a series of 


papers Cose Gouh Hope a. Chance” which contains much useful 


and interesting information. We will be pleased to send you copies 
on request. 


MARTIN, BLACK & CO. (WIRE ROPES) LTD., 


SPEEDWELL WORKS, COATBRIDGE, GLASGOW. .. Telephone : COATBRIDGE 567 (Priv. Exch.) 


“ NUMBER TWENTYFIVE, ’ CURTAIN ROAD, LONDON, E.C.2. Telephone : BISHOPSGATE 6667/8/9 

31 N. JOHN STREET, LIVERPOOL, 2. Telephone : CENTRAL 0924 (2 lines) 

640 WOODBOROUGH ROAD, MAPPERLEY, NOTTINGHAM. Telephone : NOTTINGHAM 64397 and 66055/6 
13 SANDHILL, QUAYSIDE, NEWCASTLE-ON-TYNE. _. = . - . Telephone : NEWCASTLE 2-1282 

THE EXCHANGE, MOUNT STUART SQUARE, CARDIFF. Telephone : CARDIFF 32162 


ALSO: MARTIN, BLACK WIRE ROPES (CANADA) LTD., 2082 ALBERT STREET, MONTREAL 3, AND 285 BERING AVENUE, TORONTO 18. 
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HAMMERED OR 


HYDRAULIC PRESSED 


NN, AMES 
IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 


| * 














THE INCE FORGE CO. LTD. 
WIGAN "*kSesains"™ 
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LOCOMOTIVES 





Designers and Builders of 
Steam, Diesel and Diesel-electric 
and Battery Locomotives for 
all purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


HUDSWELL, CLARKE 








ie | . BRITISH & COMPANY LIMITED 
1¢ illustration shows the soldering Rail Leeda 
“ of ce-ataaaiinacabianianer ELECTRICAL way Foundry, 
risers of a 1250 kW., D.C REPAIRS © LONDON OFFICE: 
generator armature 
; LIMITED ° 14, Howick Place, Victoria Street, S.W.! 
HEAD OFFICE . TELEPHONE : 
EMPIRE HOUSE, alee 
Works at: Bath, Birmingham. CHARLOTTE STREET, @ Victoria 6786 
ae erengeee agp MANCHESTER, | Enter No. 313 on reply card 
slasgow, Hawick, London, , _ 
Newcastle, Swansea Tel: CENeral 1378 (3 lines) & 
’ ; 3641 (2 lines). 


need dem BER.I11 
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ODDIE FASTENERS ||| exprimrucd warszawa, Witcza46, Poland 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 
Simple—Positive—Self Locking. 


Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 


is the sole exporter of Polish newspapers, weeklies, 
scientific, economic, technical and other publications 
edited in the Polish and foreign languages. 


requirements. Remember EXPRIMRUCH Warszawa, Wilcza 46. 
Used on aircraft, automobiles, coaches, A/C No. 2-6-71 with Narodowy Bank Polski/Polish National 
caravans, rail coaches, electrical, radio and Bank/Warszawa, Warecka 10. 


radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, Catalogues, pamphlets, and specimen copies on request. 
access covers, etc. 


English Agent:— 





il il j 

ae aay Se See ep CRACOVIA BOOK COMPANY 58, Pembroke Rd., London, W.8. 
ODDIE BRADBURY & CULL LTD — PORTSWOOD RD. — SOUTHAMPTON 

TEL: 55883 CABLES: FASTENERS, SOUTHAMPTON 
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A consignment 
of M.P,25 
Insulating 
refractory br ick § 
destined for 

a Midlands 


r l 
Engineering works 


. yet without them the furnaces in which they will be installed would consume the equivalent 
of an extra 65 tons of coal per annum to replace radiation heat losses and higher operational 
costs. A sound economic reason why Fosalsil Insulating bricks and M.P. Insulating refractories 
are now an accepted part of modern furnace practice. These high quality materials are designed 
to give long life and high thermal efficiency in all types of furnaces, boilers, and gas plant. 

Medium temperature insulation can also be supplied in slab form—Fosalsil Lightweight 
Slab Insulation being available in sizes up to 36” x 12”. This slightly compressible material 
possesses superlative insulating properties and is particularly suited for speedy installation over 
large wall surface areas of plated furnaces. 


MOLER PRODUCTS LIMITED COLCHESTER 
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WHAT, PAY FOR PEST 
CONTROL? J use a gun! 


Did you hear about the time he winged the man from the Tax 


Office? There was a certain amount of fuss because he didn’t 
have a Licence, so he called us in to cope with the rats and mice, 
which we are doing very efficiently to the great relief of everyone 
involved—except the rats and mice. Our pest destruction service 


is Safe and Sure ; if your premises are infested, call us in NOW. 





BIRMINGHAM: 208 County Cham- GLASGOW : Pesticidal Services 
bers, 664 Corporation Street (Scotland) Ltd., 93 Waterloo Street. 
Tel: Central 1176 Tel.: City 0735 


SOUTHAMPTON : 14 Howard Road. 


BRISTOL : Swan House, 112 Hotwell Shirley. Tel.: Southampton 25307 
Road, 8. Tel.: Bristol 20512 Ext. 5 


LEEDS: 21 Upper Mill Hill. 
Tel.: Leeds 2-5§266 
@ oo a & EXETER: 21 Church Lane, Sidwell 


Street. Tel.: Exeter 54181 LIVERPOOL: 8a Rumford Place, 3. 
Tel.: Central 2068 


H EDINBURGH: Pesticidal Services BELFAST: Pesticidal Serv Ire- 
Vermin Destroyers eee, Pees See ETS a ee on 


Leith, 6 Tel.: Leith 38393 Tel.: Belfast 26998 
124 SOUTHWARK STREET, LONDON, S.E.1. Telephone WATerloo 5546 
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lowering in 
world opinion 


We have built Derrick Cranes 
for nearly one hundred years 
and listened itseems_ to 
.* almost as many tongues at work 
. during their erection on site. 
Dialects of India and the great 
nations of the East, colloquial- 
isms of the Western Countries 
whatever the tongue a 
common theme is-used.... 
Henderson is a great name in 
Cranes and Cableways....a 
name for reliability and 
controlled handling. 


DIESEL STEAM ELECTRIC, 
we have built them for docks, 
dams, buildings and every type 
of civil engineering contract. 


Henderson 















mrs \\/ I\\ \\; A 


Os a 
















JOHN M HENDERSON AND CO LTD KINGS WORKS ABERDEEN 
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INDUSTRY 


The high performance capabilities required 

in new and projected engineering systems 

for modern industry demands a widening range 
of Hydraulic Pumping Applications, to meet 
this need Lucas have developed a range of 
high efficiency pump and motor units. 

Consult our Technical Sales Department for 
advice and assistance. 


for efficiency fit... 


7 
¢ 


yy 
. 
~ 


PUMPS AND way MOTORS 


JOSEPH LUCAS (HYDRAULIC & COMBUSTION EQUIPMENT) LTD - MARSTON GREEN - BIRMINGHAM - ENGLAND 


A Subsidiary Company of Joseph Lucas (Industries) ted 


Atso at TORONTO, CANADA — SYDNEY, AUSTRALIA 
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PHE ENGINEER 


* 4 In order to meet the manufacturing require- 
’ ments of their high precision Engineering 
products, Messrs. Sperry Gyroscope Co. Ltd. 
paid meticulous attention to the planning of 
their new factory in Bracknell New Town, 


@ Berks. 
' Plant had to be highly reliable and efficient. 
The Air Compressors chosen were 
“ BROOMWADE ”, proven for RELIABIL- 
ITY & EFFICIENCY. 
Illustrated are two of five Air Compressors 
supplying the air requirements. All are inter- 
locked in the air main serving the plant. 


“BROOMWADE 


Air Compressors & Pneumatie Tools 


Your Best Investment 


BROOM & WADE LTD., P.O. BOX N°: 7, HIGH WYCOMBE, ENGLAND 


Telephone : High Wvcombe 1630 (10 lines) Telegrams : “Broom”, High Wycombe (Telex) 


697 SA 


Enter No. 351 on repiy card 








rHE ENGINEER Nov. 6. 1959 
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A fid 
A . ~ nriqence 
Brymill 

Li Ae One has good reason to feel confident when ordering 
a i steel from Brymill. Rod, Bar, Coiled Strip, in all sizes 

J} and specifications, are stocked by Brymill and are all 
sii scientifically tested to ensure physical properties of the 


correct nature for your particular need. 





BRITISH ROLLING MILLS LTO. 
BRYMILL STEEL WORKS TIPTON STAFFS 
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Compare these advantages with existing methods — 


Unequalled collecting efficiency for a dry 
centrifugal collector. 


Erosion is reduced to a minimum because 
the large particles are collected at 

low velocity, only the very small 

particles being accelerated to higher 
velocities necessary for collection: 


Simplicity of design affords speedy, easy 
installation and maintenance. 


Collecting range extends into the small 
particle sizes. 


Low power consumption. 

Small installation space. 

Maximum economy in product recovery. 
Sturdy construction. 


Factory assembly ensures dimensional 
precision and rigidity. 


Hundreds of satisfied users throughout Europe and 
the U.S.A. testify to the efficiency of this system 


rs 


ENGINEER 





STEELS ENGINEERING INSTALLATIONS LTD., Crown Works, Sunderiand, England. 
HOME SALES OFFICE: 143 Sloane St., London, S.W.1. Tel: Sloane 6178. 


37 





NEW AND 


NIQUE DUST 
EXTRACTION 
METHOD 


SPA—Selective Particle Acceleration 
method of dust extraction isa 
revolutionary step forward in the 
economic removal of air pollution. 
Simple, highly efficient, maintenance- 
free and of unique design, it is 

a system you must investigate. 







If you have a dust removal 
problem, have a word 
with Steels and 

‘clear the air’, 


gS SELECTIVE 


PARTICLE 


ACCELERATION 


A 


British Patent No. 742210 
Enter No. 371 on reply card 





THE ENGINEER Nov. 6, 1959 














re 


Looking in the 
right direction 





all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 


















T.S 
ORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 
COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 GRAMS: ‘FRAMES’ S’LAND 


SeeyRine Ss 
F. S. RATCLIFFE (ROCHDALE) LTD., 


Crawford Soring. Works, Norman Road, Rochdale 
one: Rochdale 4692/3. ‘Grams: Recoil, Rochdale. 


CW5968 
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Awpendd on 
BEARING 


Widely used for the bearings 
of Diesel Engines. Road Vehicles, 
Locomotives, Generating Plant, 
Rolling Mills, etc. 


Full details sent on request. 


SMELTING CO. LTD. rHe makers oF ARIEL AND ESCO PHOSPHOR BRONZE RODS 


fam@em WORKS, MERTON ABBEY, LONDON, 5$.W.19 Tel: Mitcham 2631 ¢ ALUMINIUM WORKS, WILLOW LANE, MITCHAM, SURREY Tei: Mitcham 2249 
Enter No. 383 on reply card 














WHAT GOES UP 
MUST COME DOWN! 


that is why so many lighting installations 
incorporate L.E.F. Raising and Lowering Gear 


L.E.F. Raising and Lowering gear is the perfect answer to 
every problem posed by interior lighting installations in which 
the fitting must of necessity be out of reach and, consequently, 
tricky to service. 

This gear enables maintenance staff to bring lighting fittings 
down to floor level so that they can be dealt with quickly and 
conveniently. It out-dates cumbersome methods and is most 
economical in time and labour. 


When you have a lighiing problem, remember that it is most 
important to discuss your needs with L.E.F. at the planning 
stage ; first to specify your technical requirements and secondly, 
to ensure suitable delivery. 
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NEW INNER TEMPLE 


This beautiful hall is lighted by ten heavy chandeliers which are serviced 
by means of L.E.F. Raising and Lowering Gear. L.E.F. were consulted 
at an early stage during building by the Architects (Sir Hubert Worthing- 
ton, R.A., and T. W. Sutcliffe, Esq., A.R.1.B.A.) and the Contractors 
(Bower Engineering Works, Ltd.) with the result that they were able to 
supply equipment “* built in ’’ to the ceiling. 


(LEF\) LONDON ELECTRIC FIRM LTD., South Croydon, Surrey. Telephone: Uplands 4871 


TIB 1198 
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 butthe « 
—. §TEEL- SHAW 
ic nivalis mens COUPLING 


it will accommodate alignment 

errors ; absorb shock and stress ; damp ‘ 

out vibrations yet allow free end-float Can ta ke it ] 

under loads ; have a resistance to shear ad 

of approximately fifteen times the working load. Yet when you come to look at sizes 
against torque, you'll find that this outstanding unit will be smaller in |diameter than 
any other coupling you can buy. Write for full details today. 


STEEL-SHAW 





STEELE & COWLISHAW LTD., : ‘ 
Cooper Street, Hanley, Stoke-on-Trent. London Office: Kingsway House, 103 Kingsway, 
Telephone: Stoke 2333318 Telex 3630 W.C.2 jelephone: HOLborn 6225 
Overseas Soles: BAKER PERKINS (EXPORTS) 
LTD., Westwood House, Swallow Street, 
Piccadilly, W.1. Telephone: REGent 830! 


A MEMBER OF THE BAKER PERKINS GROUP 
Enter No. 392 on reply card 








Hig h Ouali 
Wx work 


We nenivonee a wide range 
of High Quality Wirework with 
many industrial applications— 
Your Enquiries are Welcomed. 


BROADBENT& CO.(rocupate) LID, 


Ghove Spring Works. LANCOLN STREET. 
ROCHDALE Lancs. Phone :-Rochdale 4628-9 


Enter No. 393 on reply card 
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PARKER 
16 plants 


supplied the bulk of the material used on the 


LONDON-BIRMINGHAM MOTORWAY 


Ministry of Transport and Civil Aviation 
LONDON — BIRMINGHAM MOTORWAY 
(South of Luton — Watford Gap — Dunchurch Special Road) 
SIR OWEN WILLIAMS and PARTNERS 
Consulting Engineers 
JOHN LAING & SON LIMITED 
Contractors 


ITED - VIADUCT WORKS - LEICESTER Phones: Leicester 6253] (10 lines) 
London: Stafford House, Norfolk Street, W.C.2. 


Enter No. 401 on reply card 
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ALJ 4>@ Automatic 
Clutch Couplings... 


Ruggedly built to ensure a long, trouble- 





free life Twiflex Automatic Clutch 
Couplings provide the efficient and 
economic answer to many transmission 
problems on electric motor and 


engine drives. 


Twiflex Couplings give you complete 
freedom at rest and at low speed, 
smooth take-up on acceleration, 
controlled overload slip character- 


istics plus flexibility in all directions. 


Serving a dual function as an automatic 
clutch and a flexible coupling, the 
Twiflex design simplifies assembly and 
reduces wear and tear on bearings 


and gearboxes. 


... for trouble-free transmission 


For full information, write to: TWIFLEX COUPLINGS LIMITED 
One of the Sheepbridge Engineering Group 
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race \ Smedley ran 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DORIVEN 


Smedley Brothers. L'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 











Enter No. 412 on reply card 














SI WVOAG 
AND MAKE SURE OF YOUR 





THEY SET THE COURSE FOR RELIABILITY 


For Turbine Thrusts, Pedestal Bearings, 
Hy¢ro-Electric Installations, Motors, 

Generators, Paper Making and Extruding 

Machines, Pumps, Fans, Etc., Etc. 


MICHELL BEARINGS Lro 
SOUTH BENWELL 
NEWCASTLE upon TYNE, 5 
Telegrams : MICHBEARO Telephone: 3427 


ES 
Enter No. 413 on reply card 





The Green - Twickenham - Middlesex 
Telephone: POPesgrove 2206/9 = Telegrams: Twiflex Twickenham | 


| 
Enter No. 411 on reply card 
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- to the Largest 

© DREDGING PLANT Bimersion “tn 
ae Capabilities. 

a PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, 

BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 





Hopper Barges 

Screw Steamers, 

Side and Stern 

Steamers, Tugs, 
etc. 





New Buckets, 
Links, Pins, 
Gearing etc., 
supplied for 
existing 
Dredgers 


é-yard oil-fired Steam Dipper Dredger, built for the Greek Government. Output 255 cubic yards of 
cobbles and boulders per hour dumped to a radius of 90 feet and a clear height of 30 feet. 


FLEMING « FERGUSON L”™ 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “Phenix Paisley.” 
London Office: 54-62 REGENT STREET, W.1. Phone Regent 6247 


Phone: Paisley 4121. 
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Crane Steamer M.O.W.T.8 built for Ministery of War Transport. Dimensions: 
173 feet by 57 feet by !2 feet 6 inches. Load : 60 tons at 80 feet radius. 


Enter No. 414 on reply card 
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Patented 


Unions fitted with carbon bearings are 
available for temperatures over 400° F 


For use on all types of Rotary and Semi-Rotary 
machines for Leakproof Fluid Transfer. 
Standard Sizes 3” — 3” B.S.P. 
Special Sizes & Designs up to 6” B.S.P. 

(TYPICAL EXAMPLE SHEWN ABOVE) 
As used by leading Engineering Companies and Government Departments 


FILTON LIMITED, 


CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE 
Tefephone 1 LEAMINGTON SPA 8111/2 





Enter No. 421 on reply card 
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Double Units capable of continuous inflow of 250 g.p.m. 
A closed tank Automatic Sewage Pumping Plant, made in four sizes 
Suitable for Small Housing Estates, Factories, Schools, Camps, Etc. Also for pumping trade effluents or 
other liquids containing solids. Will deal with any solids which can come down a 4<in. domestic drain. 
The plant leaves the Works complete, ready for coupling up to ingoing and outgoing sewers. 

This plant operates on the principle that by temporarily removing the solid matter from the liquid 
sewage, the actual pumping operation can be performed at high efficiency by a pump of the clean water 
type, handling liquid sewage only 
Recently developed are the two larger sizes, the patented principle of which makes them very suitable 
for discharging greater quantities against either low or unusually high heads, beyond the range of 
normal sewage pumps 
Since 1909 we have supplied automatic Sewage Plants all over the world covering from the smallest to 
the largest duties. Plants include: Propellor, Fullway and Freeway, Stereophagus and 

Disintegrator Pumps 


PULSOMETER ENGINEERING CO. LTD. 
NINE ELMS IRONWORKS, READING 


Telephone: Reading 67182/5 London Office: Pulsometer House, 20/26, Lamb's Conduit Street, W.C.! 
Also Birmingham, Cardiff, Glasgow, Leeds, Manchester, Newcastle upon Tyne. 


Enter No. 422 on reply card 
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TURQUOISE DRAWING HB 











EAGLE “CHEMI * SEALED” 





=i 


= 
—————— 1) 





For perfect ‘originals’ and 
first-class prints always, work 
with TURQUOISE pencils. 
These unrivalled TURQUOISE 
qualities make every detail 
right, without omissions, 
ghost lines, fade-outs. 


SMOOTHNESS 
for swift effortless drawings and 
no flaws 


BLACKNESS 

the 100% Electronic graphite 
means crisp lines of maximum 
density 

STRENGTH 

needle points hold under greatest 
pressure, save time wasting 
sharpening 

DURABILITY 

the longest line remains constant 
in width 


GRADING 


17 precise grades from 9H to 6B 











Try Turquoise drawing leads 
available from 2B to 6H 


ne 


every time with 


fig 


URQUOISE 
pencils 


EAGLE PENCIL COMPANY - ASHLEY ROAD - TOTTENHAM :- N.1!7 


9d each 
8/3d per dozen 


Enter No. 423 on reply card 
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Are 
these 
hands 
helping 


you? 





+ Microscopic 
examination 
test panel 


These are the hands of a chemist in a Pinchin Johnson paint testing 
laboratory, ensuring that material complies exactly with the required 
specification. Technical service from start to finish is the basis of 
P.J. leadership in the supply of paint to industry. This service is 
effectively yours through your nearest P.J. branch. 


ENGINEER 





STANDARD’S 


BUILT-UP PISTON ASSEMBLY 
For HYDRAULIC WORK AND HIGH PRESSURE SEALING 


5 ELE LOIN 


MARD BRONZE GUIDANCE RING - 
CAST IRON HOUSING RING = 


BAONZE OUTER RING —— 


CAST IRON INNER SPRING RING ~ 


CAST IRON SPACING RING -~ 





Cut away illustration showing component parts 


BaD 

Sy \P | 
“a oS “q ADVANTAGES OF STANDARD’S | 
Copy Oa BUILT-UP PISTON ASSEMBLY 


@ All faces of assembly precision ground, permitting 
clearances to be reduced to a minimum. 

@ No possibility of ring distortion due to springing 
over solid piston. 

@ Any length of assembly can be built up to suit 
customers’ requirements. 











PINCHIN JOHNSON & COMPANY 
HEAD OFFICE : 4 CARLTON GARDENS * LONDON SW! * TEL: TRAFALGAR 5600 
Principal P. J. Service Branches and Stock Depots : 


THE STANDARD PISTON RING & ENGINEERING 


BELFAST + BIRMINGHAM + BOOTLE ~ BRIGHTON « BRISTOL +» GLASGOW - LEEDS COMPANY LIMITED Established 1893 
MANCHESTER * NEWCASTLE-ON-TYNE » SOUTHAMPTON PREMIER WORKS DON ROAD SHEFFIELD 9 ENGLAND | 


PEP a OT Rann esa 


Enter No. 431 on reply card Enter No. 432 on reply card 

















GOOD CIRCULATION ... 





BALL MILLS 

British ‘Rema’ Ball Mills are built of large diameter in 
relation to length for any given size, thus enabling the 
cascading action of the ball charge to be intensified. 

This feature of design, combined with the rapid circulation of 
the material through the mill, results in low power consump- 
tion and high output. 

Built to give long reliable service, British ‘Rema’ Ball Mills 
incorporate many outstanding features including almost noise- 
less operation. Some installations have been in continuous 


operation 24 hours per day for over 30 years. 


Eg BR33 
To BRITISH ‘REMA’ MANUFACTURING Co. Ltd. 
ONE INDUSTRY ROAD, SHEFFIELD, 9. 


Please post data on CLOSED CIRCUIT GRINDING to 








Typical installation of Ball Mill with vacuum system of air separation. Note the direct- 
coupled gearbox drive. 





BRITISH ‘REMA’ MANUFACTURING Co. LTD. | on oR TE Fee PIE ey nr Eee : 
PROPRIETORS: EDGAR ALLEN & CO. LIMITED ; ee $acsiinesnsnlideaSvsyniyaesnasbvinn alt angaionn bas ives mii : 

‘ Det \-ntesensesadeeaas ‘ 
one sstesnatahteh Rae, SHEPRIELD, 9: Telephone: 42721-2 PR a coin ins So dk caitvcansedistds sia 


AREAL TSS RI eS IR A a STRESSES 


Enter No. 433 on reply card 
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STEEL ROLLS 


Forged and cast steel Work Rolls, Com- FOR BLOOMING MILLS 
posite Back-up Rolls, and cast steel COGGING MILLS 

Back-up Rolls in carbon or alloy steels 

to suit the particular applications and PLATE MILLS 


service conditions. 











i: Ka Sew eared 


ENGLISH STEEL FORGE / AND ENGINEERING CORPORATION LTD 
ENGLISH STEEL CASTINGS CORPORATION LTD 


w holly owned subsidiaries of English Steel Corporation Ltd., Sheffield 


Enter No. 441 on reply card 
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— why do 
Gi AIR CONTROL VALVES 


Patent applied for 


OF Quatity 


have [If -J-teny Victim ya 
wll’  $=$SLIDES? 
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SM) =6CONSISTENT OPERATION at low operating efforts 
“'’ because the air loading is fully balanced under all conditions. 


It’s not just a gimmick ! 
Q.H. AIR CONTROL VALVES 


incorporate a rectangular slide to give these * LESS AIR LEAKAGE because Q.H. Air Control Valves 


have a short leakage path. 





> , 7 om . . . 
important advantage jy GREATER RELIABILITY bycliminationofscalingrings,and 
AX the inclusion of individual filters in the inlet and outlet ports. 


sii QUALTER HALL. 
setting hew Standatas Ha 


oon Preamatic Eguiyonent 


For further details write to: QUALTER, HALL & CO. LTD., P.O. Box 8, Railway Foundry, Barnsley 


Enter No. 451 on reply card 
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INSERT A GLOW ING TAP a ek 


and lo and behold with a quiet pop it bursts into flame as the oxygen in the gas 
jar accelerates the process of oxidation. Another simple chemical experiment 
successfully completed by Form IVB. 






















One or two of Mr. Brown's chemistry class may well grow up 
to become Chemical Engineers and one day have the problem 
of producing oxygen or acid or a hundred other 
more complicated things on a somewhat larger 
scale than in Mr. Brown's modest experiments. 


By that time the pupil will know, if he has learnt 

well, that he can do no better than go to John 

Dore for the production of the plant he will 

require. John Dore have vast experience in this 

type of work and first class facilities for the fabrication 
of plant in copper, stainless steel, mild steel, 
aluminium and plastics. John Dore offer the 

complete service of planning, designing and 

building the plant you require in the most economical 
material to do the job. 


For plant construction it pays to call in John Dore 
for discussion and a realistic quotation on price 
and delivery. 







JOHN DORE & CO. LTD., 
JOHN DORE ENGINEERING LTD., 


31-39 Bromley High Street, Bow, London, E.3 ‘Phone: ADVance 2136 


Kew 
GET A) QUOTATION FROM 


TAS/JD 14 
Enter No. 461 on reply card 
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50 of the orders placed with us since 1950 


for raw feed, clinker, coal, limestone, and slag 


grinding plants have been received from Ger- 


many, 


25% from other European countries, and 


25 from overseas countries 
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Germany 


AuStria 


Switzerland 


Kenya 


Thailand 


Greece 


Sweden 


France 


Iraq 


Tangier 


Iran 


AuStralia 


Korea 


FRIED. 


Large Capacity 
Fine Grinding Mills for Raw and Product Grinding 


Since 1950, it has been the aim of the cement and allied industries to reduce their 
production costs still further by using large-capacity grinding mills in order to do 
away with much of the handling equipment and its maintenance, to save space and 


foundation work, and above all, reduce the number of operating personnel. 


For many years, we have been concentrating on the development of larger units, and 


today build and supply economical large-capacity mills for rawand product grinding 


We have supplied and save under construction grinding plants simultaneously drying 
and fine-grinding 80 tons of raw feed per hour or turning out 60 tons of fine clinker 


having a large specific surface area. 





KRUPP MASCHINEN- UND STAHLBAU RHEINHAUSEN 


U. K. Agents: J. M. J. Maus Ltd., 35 New Broad Street, London E. C. 2 


Enter No. 471 on reply card 
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The retaining ring 
that really locks! 


Wellworthy SPIROLOX Retaining Rings consist of two turns of 
flat spring steel strip formed in a continuous helix. They are 
concentric, with no projecting ears or lugs, and may be fitted and 
removed without the need for circlip pliers or other special tools. 
Spirolox Rings remain firm in the groove when subjected to end 
thrust. 

Spirolox Rings are light in weight and their full circularity 
ensures even circumferential pressure. They are well engineered, 
their symmetrical design ensures excellent dynamic balance for 
high speed shafts. 

Most protective treatments can be applied to SPIROLOX 
Rings, including phosphate and cadmium, or they can be supplied 
in stainless steel. 


i OS 2 24° internal Spirolor 
Fo _ used to limit lravel 
CfA\\ of sleeve ir 
, hydraulic ram, 
thrust 16,300 los, 


GRIT AND DUST 
SAMPLING DEVIGE 


An accurate and practical means of determining 


































































































Retains spring on shaft 


the extent and nature of grit and dust emission from 





boiler and process plant. A descriptive booklet 


will be sent on request. 








1%” external 


MANGUNA ENGINEERING LIMITED —— 
end mov t 


on shaft 








DENTON, MANCHESTER. Tel : Denton 3965 (5 lines) | 
London Office : 59, Victoria Road, Surbiton. Surrey 
Tel : Elmbridge 9793 














SPECIALISTS IN 7 Spirctox Retaining Rings 
GAS CLEANING AND Corporation, US.An 
DUST TECHNOLOGY 





Write now for full particulars to Dept. E.\1, Wellworthy Ltd., Lymington, Hants 


| 





Enter No. 481 on reply card | Enter No. 482 on reply card 
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One of eight electrically driven 
Sulzer Boiler Feed Pumps, 
each with a capacity of 

650,000 Ibs per hour, at a 
pressure of 1,240 Ibs p.s.i. 

and a temperature of 260°F. 


Installed in the South Denes 

Power Station, Great Yarmouth, 
for the Central Electricity 
Generating Board, Eastern Division 


SULZER BROS. (LONDON) 


Incorporating Hathorn Davey & Co. Ltd. 


31 Bedford Square, London, W.C.1 
* : oy a sinidles 7 P on ii . be cient - 


Enter No. 491 on reply card 
. 






Telephone: MUSeum 7890 
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First in 


molybdenum 
disulphide lubrication 


ROCOL LTD. 
General Buildings, Aldwych, London, W.C.2. Tel: HOLborn 1985 
Rocol House, Swillington, Nr, Leeds. Tel: Garforth 2261 


Enter No. 501 on reply card 
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STEEL SHELVING 
6’ high, 34” wide, 12” deep 
6 shelves as illustrated 


SWIFTLY AND EFFICIENTLY i tilande te 


*IEach Shelf will hold 
over 3 cwt. 

*% Shelves adjustable 
every 2 ins. 

% Stove enamelled dark 
Green. 


*% Immediate delivery. 


OS | Other tines made to 














>> >>> yy yy >>> onpelepel pel ehif el ntete) dp titif tte hy order. 

ROCHDALE 
METAL 

GASES AND LIQUIDS ARE CARRIED AT PRODUCTS 


Devon St. Works 
Tel. Rochdale 40070/40078 





i eee 




















Showrooms : 


, oe ae ae Rona nen cha rsa 


Enter No. 512 on reply card 














HIGH OR LOW PRESSURES AND TEMPERATURES 
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ABBOTT &CO. 


(NEWARK) LTD. 
Newark Boiler Works 
NEWARK - NOTTS 
ALL ALONG THE LINE — WITH Telegrams : ABBOT NEWARK. 34 
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WITH A LENGTH OF THIS HOSE AND A FEW FITTINGS 

A HOSELINE CAN BE MADE IN A FEW MOMENTS 

* Further details gladly sent on request. 

Manufacturers of ‘ SuPerfect’ Oil Seals, Hydraulic Packings and ‘ O’ Rings; 
* Romet’ waterpump seals and mechanical pump seals; 


‘ Fidrac’ mechanical rubber mouldings; ‘ Redcaps’ Polythene Protective Caps and Plug:. 




















SUPER OIL SEALS & GASKETS LTD., FACTORY CENTRE, KINGS NORTON, BIRMINGHAM, 30. 


A/TI 








Enter No. 511 on reply card | 





GREY IRON CASTINGS 
up to 






In the production of Grey Iron Castings we have concen- 
trated on these four vital points: accurate moulding to 
specification; unvarying quality throughout the run; clear 
finish and excellent machining surfaces ; competitive prices. 
We shall be pleased to advise you on any particular cast- 


ings problem. Our long experience is at your service. | ee | 


S. MOLE & SON S (CREENLANE) ETD. port LANE - LYE - STOURBRIDGE - WORCS 


Enter No. 514 on reply card 
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The Ampulco SHAFT-KING 


SPEED REDUCTION DRIVE 





THE MOST ADVANCED UNIT 


AVAILABLE TODAY 





** Shaft-King ”* is a new Speed Reduction Drive consisting of 
a compact reduction gear unit mounted on the shaft exten! 
sion of the driven machine by means of a keyed tapered 
bushing. It is round like a gear or sprocket and no larger 
and not much heavier. Connected by a short centre V-Belt 


drive from the input shaft to a motor of any make or type. 





The most important feature of ** Shaft-King ” is the concen- 














tric shaft design which with the overload release torque arm 





guarantees complete protection against sudden shock loads. 





Torque arm overload release 
* Power at the speed you choose 


* Off the shelf on to the shaft of 
your machine 


‘“Shaft-Kings” are made in 3 sizes for $ to 12 H.P. in two 
ratios 13:1 and 20:1. Other sizes will be available shortly. 


“‘Shaft-Kings” are space saving, economical, easy to select 
and easy to instal. Please write for further particulars. 


MANUFACTURED BY 
WILLIAM KENYON & SONS LTD. DUKINFIELD, CHESHIRE 


Telephone : Ashton-u-Lyne 1614/7 and 3673/6 
(AMPULCO “SHAFT-KING"”’ is a Registered Trade Mark) 


P.G. 30 
Enter No. 521 on reply card 
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Track 





Service SURVEY Part of a £360,000 contract by 
Eagre — earthworks, drainage, 
DESIGN tracklaying and ancillary works 


SUPPLY for thirteen miles gong 
at Cadeby Colliery for the 
INSTALLATION National Coal Board. The 


photograph shows the project 
from each end. 
Eagre also works for British Railways, the Gas Board, the United Steel Companies, Central 
Electricity Authority, etc. Materials are supplied from Eagre’s own resources. 
Whatever the magnitude of your siding requirements, consult — 


EAGRE CONSTRUCTION CO. LIMITED 
East Common Lane SCUNTHORPE Lincs. Telephone 45/3 (5 lines) 


Ph aph by courtesy of the Nationa! Coa! Board ) : : 
( Photograph by courtesy of Eater No. 522 on reply card 
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can lift and move it; 


Lorry mounted, tracked and 
mobile cranes from 2 - 25 tons 
For hire anywhere in U.K 





Jib lengths up to 120 ft 
plus 30 ft. fly jib. Work 
also carried out on 

contract 





Coles Mode! L30/0 25 ton crane 


Phone GERRARD 2708 (5 LiINEs) 
ARUP & ARUP LTD., COLQUHOUN HOUSE, BROADWICK ST., W.1 


Enter No. 531 on reply card 





WE OFFER 


125 


YEARS OF EXPERIENCE 
IN THE DESIGN AND 
MANUFACTURE OF 
VALVES AND COCKS 





New 150 page catalogue available 


ROBERT HARLOW & SON LIMITED 
HEATON NORRIS, STOCKPORT, CHESHIRE 
Telephone: STOckport 3403/4/5 


LONDON OFFICE: 10 Norfolk Street, W.C.2 
COVent Garden 0315/67 





Telephone 








Cw 2538 
Enter No. 532 on reply card 
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MARATHON 
FINE STEELS 


HIGH SPEED STEEL 

TOOL STEEL 

STAINLESS STEEL 

HEAT RESISTANT STEEL 

ALLOY STEEL 

FINE STEEL CASTINGS 

WELDING ELECTRODES 

MAGNETS AND MAGNET SYSTEMS 
HARD METAL TITANIT 








EDELSTAHLWERKE 
AKTIENGESELLSCHAFT 
KREFELD (GERMANY) 


DEUTSCHE 


AGENTS FOR GREAT BRITAIN: 
MARATHON FINE STEELS LTD., 

ABBEY HOUSE, 2-8 VICTORIA STREET, 
LONDON, S. W. 1 

CABLES: MARAFINE SOWESTLONDON 
TELEPHONE: ABBEY 1150 





Eater No. 533 on reply card 
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KEMPES 


Engineers 
Year-Book 


Edited under the direction of the 
Editor of ** The Eneineer™ 


1959 


(64th Edition) 
82/6 


{plus postage 2/6) 


%& 3,000 pages covering modern 
theory and practice in all branches ®» on an oe eee eee 
of engineering. No other single 
publication devoted to engineering 
covers a comparable range of 


subjects so concisely. Metal Sawing and 


ORDER YOUR Saw Sharpening Machines 
COPY NOW Efficient Cutting. Russell ‘‘ Hydrofeeds ” have a 


hydraulic circuit of their own — specially designed for 





6” fully automatic ‘“‘ Hydrofeed.” 
Many other types and sizes are 
X\ available ; full details on request 


een ae eee ae a ee eee ee ee ee ee 
Tce am ome een ct Geen en enn 


cancnttncneleticinetlamennnneienineatiilivant 








Obtainable direct from the publishers 


or through your local booksellers. sawing — which offers distinct advantages over the 
Send for conventional circuit. 
complete prospectus to >— Faster Cutting. Material handling and clamping have 


Kempe’s Engineers received special attention in designing. 


Agencies established in Australia, Canada, India, New Zealand, South 


Year-Book ¥. Africa, U.S.A., Brazil, Argentine, and all West European countries. 


28 Essex Street 9 Backed by over forty years’ specialised experience. Saw Sharpening Machine. Capacity 

11” to 48" blades. 

Strand, London, W.C.2 ’ SR.552 
Telephone : CENtral 6565 


= S. RUSSELL & SONS LIMITED, Leicester. England 


__Enter No. 541 on reply card | Enter No. 542 on reply card 


























Hidden assets 


In many industries trade wastes carry away 
quantities of matter which have proved 

to be more valuable than the basic product. 

The specialised field of separation and recovery 

of those hidden assets is one in which 

we have co-operated for the past 25 years 

The illustration shows a battery of Flotation Cells 


fabricated to the design of British-Geco I ngineering Co, Ltd. 





for the recovery of suspended particles in coal washings. 
If you are considering capitalising the hidden assets 


in the waste materials of your processes, 


our engineering staff is available to advise and work 


with you in the production of suitable plant. 





SIMMONS & HAWKER LTD 


BAS/SH/D Enter No. 543 on reply, card 
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HIGGS(@) MOTORS 


ANAGING DIRECTOR VID C.¥. HIGGS. AMLE 





BIRMINGHAM 6 ENGLAND 





DRIP-PROOF MOTORS 
To British 





Standard Dimensions 













Class E Insulation 


Delivery Ex Stock 






Competitive Prices 


OTHER MOTORS UP TO 1,000 H.P. AT SHORT DELIVERIES 


GUARANTEED FOR’ EVER 


AGENTS AND BRANCHES COVER THE WORLD 
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ad place in the Hall of Fame 


What is special about Harland Ulectriglide submersible pumpsets. 


Pump and motor built under the same roof by men with 
over 50 years’ experience on the manufacture of borehole 


pumps and associated electric motors, ( 

() 

‘ 

Harland commenced the development of ~ « 
: a ieee “hs 

submersible pumpsets 25 years ago and have : 


of the two components. 





gained wide experience in the balanced design 
{ 
' 


The Harland submersible motor 
is of the all wet type and is 
therefore easy to maintain and 
overhaul as it does not rely on 
special seals between rotating 


and stationary parts. 


\ special study has been given 
to the design of journal and 
thrust bearings which form 
the most important part of any 


machine operating under water. 


Harland offer standard 
Ulectriglide submersible pumpsets 
from 20 to 130 h.p. against short despatches. 

An after sales service scheme is designed to give you 


complete satisfaction. 


Er A Ee T..AN TD 
ulectriglide submersible pumpsets 


THE HARLAND ENGINEERING CO. LTD. 
ALLOA SCOTLAND 
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Lo Office: HARLAND HOUSE 20 PARK STREET LONDON W.1/. Phone: GROsvenor /22! 
Br hes; BRISTOL GLASGOW LEEL TIMPERLEY (CHESHIRE) NEWCASTLE-UPON-TYNE NOTTINGHAM 
WOLVERHAMPTON AND OVERSEA 
| 
I } HETTTTPU TTT T TET ATTRA TTT ADTTTTTTTATTTAATTTNUTTTAPTTRTTTATTTRUETTTAPTTTATTRTOPTTTUTTRRRRTTTPTTORTTTPRRTT TTT T TIDE | HI (HNNHHHNTHNE 
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Your Large Scale Production Plans 
will quickly take shape with 


High performance machine tools 
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A place im the Wall of Fame = 





Ei_ A Fe TAN TD 
ulectriglide submersible pumpsets 


THE HARLAND ENGINEERING CO. LTD. 


ALLOA SCOTLAND 
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Production Plans 
High performance machine tools 


will quickly take shape with 
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BUTTERLEY X 
CASTINGS 


for 


sugar boiling plant 


Large castings are required for the range 
in British Guiana or" nieahaiens * Vacuum Pans for 
sugar boiling which are made by George 
Fletcher & Co. Ltd. of Derby. The 
photograph above shows the one-piece 
bottom of a 12ft. diameter vacuum pan 
made in the Butterley foundry. The 


casting made in Type GE1 Meehanite 





is part of a pan for British Guiana and 
weighs 4 tons 14 cwt. 
Railway and other bridges, Constructional steel- ‘ . “ 


The word “ Meehanite” is a registered trade mark 


BREEBY 


work, Overhead electric cranes, Welded fabrications, 
** Meehanite™* castings, Mining equipment, Mine 
cars and pit tubs, Railway wagons, Tri-pedal iron 


paving, Sheet metal machinery, Wrought iron bars, 


Aglite Lightweight aggregate, High quality bricks 


THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND 
London Office : 9 UPPER BELGRAVE STREET, S.W.!. Tel. : SLOANE 8172 3 


Tel. RIPLEY 411 (9 lines) 





cio 
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MOBILE CRANES cheaper in the 


iong run 


Although the initial cost of a crane 
is undoubtedly important, 

it is a fact that price is 

only proportional to quality 

and lower quality inevitably 

means higher ultimate cost. 

It is the ultimate cost 


that counts in the long run. 





Type NS70 : 
——s = = oo —_— ; 
6 TONS CAPACITY rma 
)perating on the construction of the Narrows Bridge, Perth, Western Australic. f aga 
= * 
Consulting Engineers—G. Maunsell & Partners, London, and Melbourne. een. Ween. 


What do these NEAL features mean to you ? 


DIRECT DIESEL MECHANICAL DRIVE 
TOTALLY ENCLOSED GEARS 
CLUTCHES DESIGNED FOR LONG LIFE 
ROBUST CONSTRUCTION 
HYDRAULIC CONTROLS FOR EFFORTLESS OPERATION 


To NEAL users they mean— 


LESS TIME WASTED IN SERVICING AND MAINTENANCE 
MORE WORK EACH DAY AT LESS COST 
A LONGER WORKING LIFE 


kh. HW. NEAL & COMPANY LIMITED. 


HEAD OFFICE - PLANT HOUSE - LONDON W5 - WORKS - GRANTHAM - LINCOLNSHIRE 


NEAL the name behind the best cranes in any industry 


Enter No. 591 on reply card 















THE 


RTB CASTINGS 
SUPPORT THE 


ENGINEER 





V4 
Le 


DAN-Y-GRAIG RAILWAY BRIDGE 


This steel bridge, designed and being erected 
by British Railways Western Region on 
the by-pass at Swansea, eliminates two 


dangerous bottlenecks. 


The new steel superstructure, fabricated by 
Fairfield Shipbuilding & Engineering Co. 
Ltd. of Chepstow, is supported at nine 
points: at one there is a pivoted master 
support controlling the position of the 
whole bridge; the other eight supports can 


pivot and slide to allow for expansion. 


These castings, of special S.G. iron, came 
& Baldwins 


foundry at Machynys, completely machined 


from the Richard Thomas 


and ready for erection. 


Our foundries and engineering works in 
South Wales produce all types of ferrous 
castings up to 10 tons (iron castings up to 
30 tons in certain cases) and non-ferrous 
castings up to | ton. We have well-equipped 
shops for steel fabrication, constructional 


and general engineering work. 


RICHARD THOMAS & BALDWINS LIMITED 


SALES DEPARTMENT, FOUNDRY & ENGINEERING PRODUCTS 
WEST WALES SECTION, GORSEINON, GLAMORGAN 


Telephone: Gorseinon !21 
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TOP PICTURE 


One of the eight 
slipper block supports 


LOWER PICTURE: 
The master support 


Photographs reproduced by 
permission of Mr. M. G. R. Smith 
Chief Civil Engineer, 

British Railways Western Region. 
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Man-made Octopus 


Octopus-like, this KING installation at the Banbury Works of the Northern 
Aluminium Co. Ltd., handles aluminium slabs 90 ft. long, 7 ft. wide, 4 inch 
thick; octopus-like—by tentacles and suction. 44 suction pads are suspended 
from the lifting beam manifold, each having an automatic cut-off device to 
prevent loss of vacuum when shorter slabs are required to be lifted. All this is 
remotely controlled by one operator—yet another example of the superb 
ingenuity and efficiency of the KING approach. 

f you have a problem that needs careful handling—call in KING’s—and 


remember, KING’s representatives will call on you anywhere in the world 


GEO. W. KING LIMITED 


CONVEYORS, HOISTS, CRANES & GRABS 
ARGYLE WORKS -: STEVENAGE : HERTFORDSHIRE 
Telephone: Stevenage 440 (14lines 
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COURTESY: SCOTTISH HOME DEPARTMENT (ROADS DIVISION) 


With the increase in weight of modern traffic, many of 
the older type of bridges may require to be strengthened, 
particularly in order to carry abnormal indivisible loads. 
In this particular project a Bailey Bridge is erected on 
the existing stone piers and decked with Storey Steel 
Decking which is asphalt carpeted. 

Full information on this or any other type of Bailey 
Bridge is readily available, from : 


Nov. 6. 1959 





PMOS.STOREL (ie) LFD. 


WORLD LICENSEES FOR THE MANUFACTURE & SALE OF BAILEY BRIDGING 


srocKk por? ENGLAND 


ENQUIRIES TO LONDON SALES OFFICE: 6 VICTORIA STREET* WESTMINSTER SW1 
TELEPHONE: ABBEY 7391°2 TELEGRAM: MICROFAB SOWEST LONDON CABLES: MICROFAB LONDON 








The Wicksteed 8” x 8” Hydramatic is the out- 
standing 1959 development in Sawing Machines 
and is the result of over 50 years’ experience 
in metal cutting machine design and manu- 
facture. 

It is the most up-to-date advance on the highly 
successful Hydraulic Resistance type which 
has been in the lead of quality Sawing Machines 
for many years. 


Enter No. 621 on reply card 


Superior to previous Hack Sawing Machines 
it is capable of obtaining a greater performance 
from thinner high-speed steel blades and 
excels particularly where special alloys and 
high-tensile steels are used. 

rhe triple-acting hydraulic control unit uses 
more of the blade and as the teeth are more 
evenly loaded, gives longer life and greater 
output per blade. 


ak. A —t-) foe pelo lj merle s-Talet-se| 


fe metal 


sawing machine 


available to-day 


“Sa 
i 


Send for details of thenew 


Re 
Gy 
Sr 
Ree _a® 


Adjustuble mutur irip 
switch allows machine 


: . : ‘. 4 
Hyd rarn atic Ail Contra Seumgs 
and Motor Starter 
accessible from on ‘ost ; ition at 
No. 8— 8x8 CAPACITY positiononly.  ——fimish of cutting cycle 
CHARLES WICKSTEED & CO. LTD., KETTERING, ENGLAND. 


Triple - 
draulic unit enables 
blade pressure to vary 
according to section 
being cut. 


Acting hy- 


Seif - priming yeured 
suds pumy, totally en- 
closed, but easily 
accessible. 


Telephone: Kettering 3113/4. 
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New, vital equipment 
for draughtsmen 
the RAPIDOGRAPH'‘* 


W AK FR Ill AX TINT ” 


Now the world-famous Rapidograph technical fountain pen is available 
in this new complete form—seven line thicknesses in one set with a 
common pen-body—always ready for immediate use! 


interchangeable 


The “ Variant’ set is the most perfect drawing instrument of its 
kind ever made. Each point has a separate air-tight cap which not only 
prevents clogging but also enables size to be inter-changed without 
smudging the fingers or risk of damage to the points. 

With special ink dispenser and compass attachment adaptor, the 
“ VARIANT ” is an invaluable item of equipment for every drawing 
office and studio. 

Each point is colour-keyed for instant recognition, line thicknesses 
are graded between 0.2—1.2 mm in the most-used divisions. 


*RAPIDOGRAPH ! The 
technical fountain pen that 
takes Indian ink and will 
not clog, that draws aneven, 
precision-thickness line 





7 reservoir points - 
only one pen body ! 
7 line thicknesses - 
instantly available ! 


the RAPIDOGRAPH 
WZ AK AR Ill DS C AR Ill FEW ” 


a special version for stencil-work 


8 special flat Rapidograph lettering points 
and a common pen-body, together with an i 
adjustable vertical attachment, go to make i 
up this new stencil set. These points give 
perfect lettering in sizes from 2 to 10 mm. 
RAPIDOGRAPH STENCILS-especially 
designed for the pens, these stencils are 
of first quality design and materials with 
metal edges to stand years of hard wear 


All items in the Rapidograph range may be 

purchased separately. Write for complete Ww 
catalogue of Rapidograph precision drawing 
instruments or contact your usual drawing a 


office supplier. 





™~ “ 


a 
LIMITED 


LONDON. E.C.4 
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THESE ARE ONLY 


THREE OF 








Give Generously on 


Penny Dav 


2OO 


DIFFERENT TOOLS 


NOT ONLY 2,500 DIFFERENT TOOLS, BUT 2,500 STOCK 
TOOLS. AVAILABLE IN ENGLISH, AMERICAN, UNIFIED & 
METRIC SIZES. MADE FROM CHROME ALLOY STEEL. SUPERBLY 
FINISHED 





EACH ONE THE BEST IN ITS CLASS. 





TOOL UP WITH 


Manufactured at 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 





eee 





J 
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STEEL CASTINGS 


of all descriptions made in our own foundry 
by CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 











BREAKDOWN AND 
SHIP REPAIR WORK 
GIVEN SPECIAL 
ATTENTION 


From + Ib 


to 


BARNARD & SONS LTD. 
75 River Road - Barking - Essex 


Telephone: RIPPLEWAY 1188-9 
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IRRON JOSEPH ADAMSON 


ELECTRIC OVERHEAD TRAVELLING CRANES 





Dresel 
Eu gq mes 
Main Propelling | 


Diesel Engines 
in powers up to | 
| 


1,200 H.P. 
THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 
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The Adamson 50/10 ton crane is the third of a series 
of new design supplied to Richard Thomas & Baldwins 
Limited, Ebbw Vale Section. Fratures of the crane 
include monolithic construction of the crab and the 
ciimination of castings by mild steel fabrication oi the 
_ hoist barrel and bottom block. The cab is of particular 
interest as it incorporates the most modern type of 
seat unit ensuring maximum vision and ease of 
control. Joseph Adamson clectric overhead travelling 













FOR ALL INDUSTRIAL PURPOSES 


including installations for 

GASWORKS + HOTELS 
HOSPITALS - SCHOOLS 
PITHEAD BATHS 
PUBLIC BUILDINGS 


+ cranes can be supplied to all specifications including 
GRAIN SILOS Etc. eo. ng cranes suited to the most exacting 24 hours-a-day 
THE FARRAR BOILERWORKS process work. 


JOSEPH ADAMSON & CO. Lib. 


0.680 A «4 HY D2 Ss 0 ee ee 





NEWARK (NOTTS) ENGLAND 


egrams Farrar, Newark 1143 


——_ clephones Sd 
e ST en = 
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Issociat > will 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
Horsehay Co. Ltd., Wellington, Saiop. 


ADAMS ON GROUP 


ta 258 
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Hawke Compression Type Glands and Sealing Boxes 
are used throughout the world. Recommended where armoured cabies 
are used and where flameproof installations are required. Specified for oil 
Refineries, atomic power plants, and ali hazardous areas. in regular use by 
Government Departments, the Central Electricity Authority, the Nationa 
Coal Board, Chemical Industries Oil Refineries and Steel Companies. 





* DURGAPUR Steelworks, INDIA, has specified standard 
Hawke cable glands (specially treated) 7/G3, 8/G3, 9,G3, G/II 


HAWKE CABLE GLANDS LTD. 


Ashworth St., Denton, Manchester. Tel : DENton 3868/9. 





Enter No. 644 on reply card 





Nov. 6, 1959 rHE ENGINEER 65 











automation for you 


We did not automate the “gent” shown in our picture 
but we have carried out a number of equally difficult 
assignments. Radiovisor electronic and photo-electric 
controls in industry are now an established fact, and ought 
to be after 30 years of progressive improvements and 
proximity to every type of problem. In addition to 
designing and manufacturing standard controls, Radiovisor 
build equipment to customers’ drawings. Control panels 
and cubicles, relay equipment, in short, any electronic or 
similar control scheme can be efficiently manufactured to 
meet your needs. Many well-known companies have reduced 
production costs by letting Radiovisor apply automation 
to problems of sequence control, material handling, 
gauging, sorting, inspection and conveyor control. 
Please inform us of your production problems—if we 


haven't the answer to it already, we'll design it. 





PHOTO-ELECTRIC AND ELECTRONIC CONTROLS 


RADIOVISOR PARENT LIMITED. STANHOPE WORKS, HIGH PATH, LONDON, S.W.1I9 
Telephone: CHErrywood 3351 Telegrams: Radivisor London S.W.19 


_ -— - Radiovisor Standard Photo-electric and Electronic controls include: —— - ——_____—— —-—_— 


FLAMSTAT FLAME FAILURE CONSROL + SMOKE DETECTOR FIRE ALARM * SEQUENCE CONTROL * COUNTING & BATCHING 
UNIT « INVISIBLE RAY BURGLAR ALARM * TURBIDITY EQUIPMENT * HOPPER & BUNKER LEVEL CONTROL 
PRINT REGISTRATION * PHOTO-ELECTRIC SAFETY GUARD * FACTORY LIGHTING CONTROL * AUTOMATIC RADIATION 


PYROSTAT * AUTOMATIC DOOR OPENING + INDUSTRIAL SMOKE DENSITY INDICATOR & ALARM 


LARNER OTANI EINES AIR CONN ELLIE ESS LEGIT LE OSI RATNER TERE SORE ET I I TNS 
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og \ | DEAR CUSTOMER & CO. fae 
SPIRAL BEVEL = \) loins - se 


CROWN WHEELS 

AND PINIONS 

TO SUIT ALL 

TRANSMISSION 
NEEDS 

























H 
4 


OPEN ALSO YOUR DOORS FOR SAVING 
TIME—MATERIALS—LABOUR 
THEY ARE AVAILABLE IN MANY SIZES TO SUIT YOU 


Please send enquiries to: 


BRITISH & GENERAL TUBE C®° L" 
TRADING ESTATE - SLOUGH, BUCKS. 


Phone: SLOUGH 24171 (5 lines) Telex: 84100 TUBECO, SLOUGH 
Grams: TUBECO, SLOUGH, TELEX 























~ PUES 


MOSS GEAR CO. LTD : CROWN WORKS - TYBURN - BIRMINGHAM : 24 | 


Suppliers also of Welded and Seamless Tubes for Gas, 
Water and Steam, Boiler Tubes, Cold Drawn Seamless and 
Electrically Welded Precision Steel Tubes. 





Telephone : ERDington 1661/6. Telegrams: ‘Mosgear Birmingham’ 
Enter No. 661 on reply card Enter No. 662 on reply card 





VERSATILE... 
ECONOMICAL... 
ADAPTABLE... 


FLEXIBLE DUCTINGS 
my | PROVE EFFICIENCY 
riers ec) §=6UNDER MANY 

VARYING CONDITIONS 


SPIRATUBE and FLEXFLYTE are recognised throughout the world as the ideal flexible 
ductings to deal with problems of temperature extremes, acid, alkaline and solvent fumes. 
Spiratube and Flexflyte cover a diameter range from }” to 30° and can handle conditions in a 
range of temperatures from minus 120° to plus 600°F. 

Both Spiratube and Flexflyte have outstanding characteristics of flexibility, minimum bend 
radii and low weight. 

Write now for illustrated literature and technical data 


FLEXIBLE DUCTING LTD. 
SHUNA STREET, MARYHILL, GLASGOW, N.W. 


Telephone: MARyhill 3311/2 






SPIRAT UBE 
















BRISTOL 


“BSA PARMA 7 










Telegrams: FLEXIDUCT, GLASGOW, N.W. 


FLEXFLYTE 
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whem the flow is im 


either dirwrectiom .- -« 


THE VALVE IS THE 


1+ Zep - 3+ O OO. a_Key. a_i 
PARALLEL-SLIDE VALVE 


ONE OF HOPKINSONS’ SMALL‘ BRONZE VALVES 


Here is a general purpose valve of proven reliability 
available at low cost. Built to the high standards of design 
and manufacture that typifies HOPKINSONS’ valves it 
gives ease of operation and maintenance of fluid-tightness 


over long periods without the need for wedging action. 


WHEN THE FLOW IS IN ONE DIRECTION only 
HOPKINSONS’ quick-opening bronze Link valve is the 


Lee 


answer. 





~@)- HOPKINSONS LIMITED - HUDDERSFIELD 


LONDON GOP? 1 ¢.&3 34 NORFOLK STREED ‘ STRAND > W.C.2 





wvIO8 
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FABRICATIONS IN STEEL 








INDUSTRIAL TANKS, ROOF & UNDERFRAME TANKS FOR 
RAILWAY COACHES, DIESEL ENGINE TANKS, PRESSED 
STEEL GUTTERS, LIGHT CONSTRUCTIONAL STEELWORK 


SPECIALISTS IN HOT DIP GALVANIZING 


RECORDERS 


FOR PRESSURE, TEMPERATURE AND SPEED 


os 











The “DUNHAM” Recorder. 
Quick delivery on pressures up 
to 300 Ib per sq. in. or vacuum 
with 24 hour record and 


xs JOSEPH ASH & SON in. 


BUDENBERG GAUGE CO. LID., ESTABLISHED 1845 


REA STREET SOUTH, BIRMINGHAM 5. Tel: MiDiand 2441 


BROADHEATH, Nr Ola ee LONDON OFFICE: 140 LEADENHALL HOUSE, !0! LEADENHALL STREET, LONDON, 


Tel: ALTrincham 26!7 (3 lines) gm BU.+35 
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Ain Exh ibition in itself... 
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Hig 


one of WARD 


IMACHINERY SHOWROOMS 
AT SHEFFIELD 


Others at: SILVERTOWN (LONDON) GLASGOW BRITON FERRY 


VISITORS ARE ALWAYS WELCOME AND 
REMEMBER—WARDS MIGHT HAVE _IT! 














ALBION WORKS -: SHEFFIELD 
"PHONE 26311 (22 lines). "GRAMS ‘FORWARD SHEFFIELD’ 
THOS. W. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PL. STRAND W.C.2, "PHONE TEM 1515 


rege 
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Ore is tipped 
out of the truck here... 


falls into this hopper . . . 


mounted on 6 
Metalastik mountings. 


Softening the ara 
shock loads ‘FR 


At the Stanton Ironworks, ore is discharged from railway wagons by 





means of a tippler and crashes into a hopper. Normally 25-35 tons 
may be discharged in 30 seconds, sometimes in a steady stream but 
occasionally lumps of iron ore, exceeding 3} tons fall 10-ft., result- 
ing in impact loads which are considerable and could be damaging. 
Furthermore the vibration and shock impulses—unless checked 
would be transmitted to adjacent buildings and plant. Accordingly 
the suppliers of the plant, Mitchell Engineering Ltd. called in 
Metalastik to reduce the harmful effects by providing mountings 
which normally support || tons each, deflecting 0.1”. Under the — 
extreme conditions already mentioned the deflection is 0.3”, On this transfer car for 
making a very considerable reduction in the shock effect. A weighing the charge es 
similar problem arose at Samuel Fox’s works in Sheffield where a 

magnet crane discharges large masses of scrap metal into a 60-ton ey me 
scale transfer car from a considerable height. The loadcells employed had to be _ — ——— 
safeguarded from excessive shock loads in order to maintain their high accuracy “i 

indefinitely. Davy and United Instruments Limited, who engineered the loadcell 

weighing equipment into the installation, met the problem by incorporating 

Metalastik mountings as illustrated in the accompanying pictures. Whether for 

a small instrument, a diesel engine or a great piece of industrial plant, Metalastik 


mountings can always improve the conditions. 


whey 


one sath 


... the ‘loadcell’ is 
protected by 


Metalastik mountings. 


METALASTIK LTD., LEICESTER 
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A unique achievement in building construction 


Leggat’s achieve a 7 day ‘pour and strike’ cycle 
for each 3 span 25 foot section of these Ctesiphon 
Warehouse roofs at Paisley. 


These pictures show the construction of two wareheuses each 
with 3 roof spans of 100ft. for Messrs. Chivas Brothers Ltd., Scotch 
Whisky Distillers and Exporters, at Paisley by Messrs. Hugh 
Leggat Ltd., of Glasgow. The roofs are of Ctesiphon Construction 
and consist of 2)” thick reinforced concrete corrugated arch shells 
each spanning the full 100ft. Each corrugation has a pitch of 8ft. 
4ins. and an overall depth of 2ft. 24ins. A pre-requisite in design- 
ing a scaffolding mobile of this character is the high degree of 
accuracy required; the whole arrangement working to a toler- 
ance of } 

Its effectiveness may be judged from the fact that a working cycle 
of only 7 days was achieved for the completion of each section of 3 
spans by 25ft. of the roof shell 


SEE US AT STAND No. 467, ROW D, GRAND HALL, OLYMPIA, BUILDING EXHIBITION, 
NOV. 18 to DEC. 2, 1959. 


ENGINEER 
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SAFWAY 


SCAFFOLDING 


in a supporting role 


Safway used throughout. With the exception of the shaped cross- 
heads and bogies standard Safway equipment was used throughout 


CREDITS 
ARCHITECT — S. Lothian Barclay, M.A., A.R.1.B.A., A.R.LA.S., Glasgow 
CONSULTING ENGINEERS — J. H. de W. Waller, 0.S.0., O.B.E., MSc., MICE 
London, and A. C. Astor, B.Sc., A.C.G.1., B.I.C., London 
CONTRACTOR — Hugh Leggat Limited, Barrhead, Glasgow 
Licensees for Ctesiphon Construction 
PATENTEES FOR ROOF — Ctesiphon Construction Limited, 167 Victoria Street 





London, S.W.1! 
STERLING-SAFWAY 

LONDON BEDFORD EDINBURGH 

Iddesleigh House Sterling Works 23 Rutland Square, 

Caxton Street, S.W.! Bedford. Edinburgh, |. 

Tel.: ABBey 3017/8 (2 lines} Tel.: Bedford 5338 (3 lines) Tel.: Fountainbridge 3254/5 

GLASGOW JARROW BRISTOL 

28, Renfieid Lane Sterling Factory, 175, White Ladies Road, 
Jarrow, Co. Durham Bristol, 8. 


Glasgow, C.2 


Tel.: City 6201/2 Tel.: Jarrow 89-7721 /2'3 Tel.: Bristol 39112 


1959 








Cogent 
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FOR A BETTER FINISH FIT A RENOLD 


These unretouched photographs of the work from a thread 
grinder show (top) before and (bottom) ofter the grinding 
wheel was converted to a Renold chain drive. 





FOR A BETTER DRIVE FIT A 


RENOLD RENOLD CHAINS LIMITED - MANCHESTER 
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THE 


33,600/bs Pressure 
for only £325 Cash! 





Recmatenic Value for a Remarkable Machine. 

This 15 Ton Hydraulic Press gives this huge 
pressure at a touch of the hand. An adjustable 
Pressure Valve gives Complete Control for both the 
down and return stroke are under hydraulic power. 
The Worktable is 12’x14'x2;" with Daylight at 153’, 
Throat 8}" and Stroke 8’. The free travel Stroke is down 
in 3 secs. and returns in 2 secs. The size is 21"x34"x66' 
high and still weighs only 11 cwts. 3 qrs. 


A Remarkable “buy” at the ex works price of £325. 





LONDON OFFICE 
3 Southampton Place, W.C.1 
Tel; CHA 5130 


PILOT WORKS LTD 
Manchester Road, Bolton. 
Tel: Bolton 5545 








| In many industries, Ambuco sy 
| eight out of ten installations have paid for themselves in just a few year: 
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anew 
company 


(yet with vast experience) 


in the field of dust 
recovery systems 


For many years our parent company, The Buell Engineering Company of 
New York, has served organisations in nearly every manufacturing industrs 
with systems for the recovery or collection of valuable or nuisance dusts. 
Today, for the convenience of customers in the Sterling Area, a subsidiary, 
Ambuco Limited, has been established. Ambuco offer all the advantage 
f the unsurpassed experience and resources of the parent concern, together 
with the advantages of British operation 


stems recover valuable dusts: more that 


In other cases, particularly in the field of coal-fired power plants, Ambuco 
systems efficiently and economically collect nuisance dusts which would 
otherwise present health or public relations problems. 

For any assistance or consultation you desire in the field of dust collection 
or recovery, simply write or telephone our London office. An illustrated 


16-page pacer | is available on request: 


| Ambuco Limited, 49 Moorgate, London, E.C.2. 


SOME TYPICAL 

AMBUCO APPLICATIONS 

* Fly ash from power plants 

* Foundry dusts 

* Cement kiln dusts 

* Petroleum refining catalysts 

* Sintering plants 

* Powdered food and 
pharmaceutical products 
and many others 


AMBUC 


xperts at engineering « Extra Efficiency in DUST COLLECTION SYSTEMS 


Ex; 


A subsidiary of Buell Engineering Company, Inc., U.S.A. 
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high quality 


for Industry 








We can supply Castings up to 3 Tons in 
weight. 


Our services include Design, Pattern-making, 
Heat Treatment, Testing and Precision 


Machining. 


Our Technical Representative will be pleased 


to call and discuss your particular require- 


ments. 


ROBERT HYDE CASTINGS 


NORTH STAFFORD STEEL FOUNDRY - STOKE-ON-TRENT <_ Tel: 4426/-2 
CLARENDON WORKS - CHESTERFIELD - Tel ; 3181-2 
LONDON OFFICE: 52, GROSVENOR GARDENS, S.W.1. Tei: SLOANE 9972 
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The first passenger hoist for use in the Building and Civil 
Engineering Industries was designed and manufactured by A.C.E. 
Machinery Limited, over twenty years ago... Today with tits 
increasing trend toward multi-storey building structures, the 
ability to convey technicians and personnel 

to working levels speedily and safely, 

makes the employment of 

A.C.E. Passenger Hoists 


an economic necessity. fil 
Bi 2 
Ht oN 


ae!) 
ri 

i? RN 
it 
RY 


MK1 Ten men 

MK2 Twenty men 

Elevated at 230 ft/ min. 

Can be operated up to 600 ft. 


PASSENGER HOIST 


Write for complete specifications 


A.C.E. MACHINERY LTD 


2,9 P Geek, Pam Se), lele), By-\ tome -1:4-, pa 20). 10 hem, 118) 8) & 4-1 > 4 


BRixton 3293 (9 lines) EALing 6262 (5 lines) TELEGRAMS: AUSCON, TELEX, LONDON 
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Clarity at Sight... 


with ENM counters | 
designed to show facts | 
with speed and accuracy 


Discerning manufacturers install ENM Indicating | 
and Printing Counters as original equipment on their products, | 
giving users control over quantity, length and time. 
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McNEIL 


manhole doors 


for air-receivers, 


boilers, etc. 








HEAVY STEEL PRESSINGS 
FOUNDRY LADLES 
| FABRICATED STEELWORK 
WELDED CENTRAL 


HEATING BOILERS 


‘CHARLES McNEIL LIMITED 
| KINNING PARK HYDRAULIC FORGR 
| 570 SCOTLAND STREET, GLASGOW, S.1 
Grams: “McNeil, Glasgow” Phone: South 1131 
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ENGLISH NUMBERING MACHINES LIMITED | 


Leading Manufacturers of Counting and Numbering Devices 
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Better than New 
WHE @s ss 


BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 
We also make Stainless and Bronze for 
other applications. 
CROSS MANUFACTURING CO. (1938) LTO. 
Tel: Combe Down 2355-8 BATH,SOMERSET Grams: Circle, Bath 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 
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PERFORATED METALS 


ae 
Pooky 


FO» 


=a 
| 
a 
y 
= 
1 
S 
Lee) 
a 


HAYLE, CORNWALL Tel. Hayle 3213 
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CONTRACTORS—DAVIDSON & = SD LTO-SELPAST 


Gla Plalework 
& uyjpuling Zlrdurg 





SUPPLIED 
AND J. GARDNER & CO LTD 
ERECTED BY 
KENT HOUSE LANE BECKENHAM KENT 
Gsteblished over 80 years Telephone: s¥DENHAM 6080 (7 lined 
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Synthetic and natural rub- RU “3 R- R 

ber quaintres designed for 

abrasion and oils resistance 

flexibility at high low tem- Pd 
perature, low permanent ra 

set and for other particular 

use of peculiar conditions 


Vibration damping tube connectors « Machine tool shaft protection 
Control movement housing « Adjustable photographic apparatus 
Hydraulic ram gaiters ¢ Flexible seals etc. 


if you have a new part in design our experience can help you 


The HUNTINGDON RUBBER Co, Lro. 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 
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As part of the Special Course ‘Nickel Survey’ 
comprising nine weekly lectures organised 

by the Department of Mechanical and Production 
Engineering at Hatfield Technical College. 


Wiggin 
Nickel Alloys 
in Industry 


arranged with the assistance of Henry Wiggin 
and Company Limited will be held in the Main Hall 


from the 17th-19th November 1959 at 


Hatfield Technical 
College 


Hatfield, Hertfordshire 


OPEN 
10-8 November 17-18 
10-4 November 19 


Admission to the exhibition and films ts free 


TICKETS AVAILABLE FROM 


HENRY WIGGIN AND COMPANY LIMITED 


Thames House, Millbank, London SWI 


TGA GN4s 
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No need 


for 
arctic conditions 


your factory 


<ueTevant 


HEATING PLANT 
@ Saves time lost by workers in 
* warming up.” 
@ Provides conditions for sustained 
output. 


e@ Promotes better quality 
. : AUSTRALIA - STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 
production. 400 SUSSEX STREET - SYDNEY - N.S.W 





Enquiries to our reference Z/101/E. 


STURTEVANT ENGINEERING CO. LTD. 
SOUTHERN HOUSE - CANNON STREET - LONDON €E.C.4., 





__Enter No. 771 on reply card 


















‘LGHMAN: 


LIMITED 


200 c.f.m. 


AIR COMPRESSOR 








installed at 


SWITCHGEAR and COWANS LTD., 
MANCHESTER 


Tilghman’s build compressors with capacities up to 
6000 c.f.m. and pressures up to 1000 Ib. sq. in. 


Vacuum pumps up to 8000 c.f.m. displacement. 


Also compressors in a full range of sizes, which deliver 
100° oil-free air. 









TILGHMAN’S LIMITED 


A member of the Staveley Coal and Iron Co. Ltd. Group 


BROADHEATH - ALTRINCHAM ~- CHESHIRE 
London Office : 1 Chester Street, S.W.1. 





W.170 
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ROSE’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 


r 


















nquiries solicited 
also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 
BRITISH APPLIANCES MFG. CO., LTD. 


DOLLY LANE, LEEDS, 9 
Telephone: 30725 Telegrams: STRUCTURAL LEEDS 9 
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OVERHEAD ~ TRAVELLERS ELECTRIC GOLIATH | ie 1 

; MARSHALL <| | 

< E ! < We specialise in intricate castings of all types and pride ourselvcs on the 

very high standard of precision we attain. Small quantities of this type of 

wi s 8 mi | work are acceptable, and the more intricate—the better. 
FLEMI® | , NT Er aed ree cletrmterpinhekond my 

”” tT 0 1 When next ee have a tricky casting job, connatit potent will find pncoh 

” friendly help and advice of great value. 

ve ™ SAMUEL JELLYMAN LID 

0 || > 

_, || DELLBURN WORKS MOTHERWE‘t “SCOTLAND CANNOCK FOUNDRY € ENGINEERING WORKS 

ele : er weil yarm:: “De ra” therweil 
_ Setaghans Moth eleg Deliburn"’ Mo | iw) CANNOCK: STAFFS 
LOCO STEAM: ELECTRIC GOLIATH - TRAVELLER TELEPHONE ~ TELEGRAMS CANNOCK 2186 
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a DEMONSTRATION? 


IF YOU CUT, drill or grind glass, ceramics, carbide 
or any known hard material the Neven Mobile Unit 
will demonstrate the most efficient production 
methods with diamond tools. May we send this 
Demonstration Unit to your works? The 














Sales Manager would be pleased to advise you 
when the Unit will be in your area. 








IMPREGNATED DIAMOND PRODUCTS LIMITED 


OF GLOUCESTER - ENGLAND 
TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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Oxide Refractories 


of the highest purity 


Recent development work at Neston has resulted in labora- 

RECRYSTALLISED ALUMINA 99°77, tory ware in these highly refractory materials becoming 

STABILISED ZIRCONIA 97°, available to a greater degree of purity and. in a wider range 
PURE MAGNESIA 98°5°/ of shapes and sizes than has hitherto been possible. 

These Pure Oxide refractories open up new possibilities in 

IMPERVIOUS THORIA 99°97, high temperature work, whether it is to be done in a 


THORIA 99°9°%% laboratory or on an industrial scale. 


MORGAN 


efractories Ltd 


MORGAN REFRACTORIES LIMITED, NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 ‘*Registered trade-name applied for. neta 
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pws EXPERIENCE 
and KNOW -HOW 









the ‘electric 
leading the 
lifting field 


In the cut and thrust of 
fork truck progress our new 
‘UNIVERSAL’ Electrics are 

a clear break through. 

A detailed comparison reveals 
startling advances... for . 
example they work twice 
as long per charge... 

a paying investment 

in itself. 





XVWANIID AUMLNSAODSD” » 





COVENTRY CLIMAX ENGINES LTD., Dept. ENG, COVENTRY 
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MI 

There was an atmosphere of proud achievement in the air 
at the Savoy Hotel on Monday, when the two main con- 
tractors for the new motorway threw a grand luncheon 
party to celebrate its opening. Only those with mud 
on their boots, who had personally laboured through 
the nineteen months gestation, could pass under that 
elegant concrete porte cochere with real pride, to enjoy 
their five courses and six speeches with the satisfaction 
of a job well and truly completed, a job which Mr. 
Watkinson asserted was a world record! Indeed, it is 
the former Minister of Transport’s own initiative that 
we have to praise for demanding the arduously short 
constructional period. On the four main contracts 
together, the contractor had to face a penalty clause of 
£40,000 per week should he overshoot the completion 
date. That sum was estimated by the consultants as a 
minimum rent for the road, i.e. it is worth about £3,000,000 
per annum, and that is a measure of the saving in con- 
structing it in two summers instead of three. 

At this early stage in the national road programme, 
quite a lot of criticism of costs and methods is in evidence. 
Indeed, it is inevitable that major jobs will be a little 
more ragged now than after, say, five years of major 
construction. Improvement is to be expected as experi- 
ence is gained, as it was in other major programmes such 
as the Scottish water power schemes for instance. It is 
therefore especially valuable to have the outstanding 
example of the MI route at this stage as a yardstick 
against which future road schemes can be measured. 

From the national, as against the technical point of 
view, however, we think the road may have even more 
significance. There is no doubt that it will prove a 
profitable investment (some economic facts will be 
published in THE ENGINEER next week) and it will save 
lives. These merits will be evident for the first time in 
this country at first hand. We therefore expect that as 
experience of the use of the road is gained, so will public 
pressure on the Government to undertake a really 
adequate road programme increase far beyond what has 
been the case up to now. We expect to see traffic build 
up on this road in excess of the estimates which have 
been made. Under these conditions, it would, in fact, 
prove even more profitable but its economic value would 
reach a peak only were it integrated into a network of 
motorways. | 

There are no outstanding works on the motorway in 
a purely technical sense—no long-span bridges and no 
elaborate methods of combating weak subsoils. Its 
problems were essentially problems of administration 
and planning accentuated by the short building period. 
Although the road follows a rural route, it passes through 
old-established and much used countryside ; dealing 
with “the people outside” apparently proved less 
tractable than engineering design, and will be more 
so in the future, since in the early days there was much 


scepticism about the actual construction of the road 
and consequently not much organised opposition. 
Indeed, we gather that Sir Owen Williams is still rather 
surprised to find that his excellent road has actually 
come into existence! But realisation of the national 
need for such roads will, we confidently expect, offset this 
problem, and we may look upon MI as the prototype 
of—to use Mr. Marple’s words—* a road system worthy 
of the third quarter of the twentieth century.” 

Any criticism of the MI route must necessarily be 
held in perspective against the long-overdue but never- 
theless very welcome achievement of its completion. 
In what respect are there shortcomings ? Perhaps MI 
might have been better named the “ St. Albans to Dun- 
church ” motorway, for it does not reach either of the 
main centres. A journey from central London to the 
nearer end of MI is likely to take as long and prove 
more exhausting than one along the whole length of 
MI! And especially for vehicles travelling south, 
surely the complex of dual carriageways which are not 
true motorways, at the south end, is likely to be rather 
confusing and dangerous ? Equally there seems little 
justification, either from a “ common sense” appraisal 
or from perusal of the traffic studies, for the decision to 
build the south-west spur—the “ Aldenham spur” or 
“ Watford leg” as it is variously called, with merely a 
24ft carriageway width, and not the 36ft width of the 
rest of MI. 


URBAN ROADS IN WEST GERMANY 


About a hundred delegates have just returned from a 
study tour, organised by the British Road Federation, 
of urban motorways in Western Germany. All that 
the delegates saw must surely reinforce the progressive 
view now gaining ground in this country, that the con- 
struction of adequate traffic arteries in large towns is a 
problem of great urgency and social importance. The 
study tour was noteworthy in a purely engineering sense. 
Many of the bridges and constructional works which 
were seen were technically first rate and of great interest 
to engineers. The real significance of the tour, however, 
lies, we think, in another direction, namely, in the 
appraisal it gave of the basic principles underlying these 
works, as they are applied by the West German author- 
ities. First of all, the basic criterion is the traffic need, 
as determined by systematic traffic studies. Second, 
and this is where, time and again, the British visitors 
expressed themselves envious of their German counter- 
parts, finance is on a scale commensurate with the prob- 
lem. Thus an energetic programme of construction is 
going ahead, especially in and around the principal 
cities. 

The British visitor to Germany is inclined to expect 
to find autobahns wherever he goes, and to consider them 
as pre-war semi-military feats of construction. This is 
rather misleading and the truth is not immediately 
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obvious that large-scale construction post-war, and 
indeed reconstruction of pre-war roads, has altered the 
picture very substantially. Pre-war autobahns were 
constructed clear of the towns, or just touching their 
outskirts. This is now recognised as mistaken policy, 
and present-day construction emphasises the urban 
motor road. Apart from a number of entirely new 
urban motor roads now under construction, where full 
motor road standards were not reached in earlier town 
road schemes, attempts are being made to improve 
principal routes to these standards. We hope to give 
some information on specific examples amongst these 
schemes in subsequent issues of THE ENGINEER. It 
should not be forgotten that the growth of the motor 
vehicle “ population” of West Germany lags some 
years behind Great Britain and, new road construction 
apart, the situation would still not have reached quite 
the stage of congestion we have here. Nevertheless the 
urgency with which the problem is being tackled may 
be judged from the official announcement that, in West 
Germany, next year some £500 million will be spent on 
the roads. The corresponding estimate for this country 
(the populations of the two countries are near enough 
equal) is about £180 million, of which well under half 
is for new construction. If we assume (quite arbitrarily) 
that the same amount is being spent on maintenance in 
the two countries, then the West German programme of 
new roads would be five or six times larger than the 
British. The West German programme, incidentally, 
aims at a total of 2875 miles of autobahn, about double 
the existing total. 

The British Road Federation’s tour was well attended, 
principally by consulting engineers and by engineers 
and elected representatives of local authorities. The 
visitors were able to see the beginnings of the process 
of adaptation of the city to the motor vehicle, rather 
along the lines that we have been advocating in these 
columns. This process of evolution, as we have said 
before, is not entirely for the engineer to carry out, 
though he must delineate the skeleton of roads and 
solve the problems of their construction. Clothing the 
skeleton is a problem for the town planners, and par- 
ticularly for architectural planning, and architects should 
be alive to the requirements and limitations, on the one 
hand, and to the imaginative possibilities on the other, 
of the motor-car city. Yet, disappointingly, the repre- 
sentation of architects on the Federation’s visit was 
very slender. 


EMPLOYMENT AND INDUSTRY 

The latest unemployment figures issued by the Ministry 
of Labour show that, on October 12, the number of 
people registered in Great Britain as out of work repre- 
sented approximately 2 per cent of the estimated total of 
employces. Thus, in considering the country as a whole, 
it can be claimed that a state of full employment is main- 
tained. But over the last couple of years or so, a good 
deal has been said about those areas of the country in 
which pockets of local unemployment have occurred. 
The Government has, very properly, been concerned to 
find ways and means of alleviating local unemployment 
and, as was to be expected, the political parties gave an 
undertaking in their election manifestos that, if returned to 
power, this matter would receive immediate attention. 
Thus, it came about that on Wednesday of last week, the 
day after the new Parliament was opened, the Local 
Employment Bill was introduced in the House of 
Commons. The main provisions of the Bill are sum- 
marised on page 567 of this issue. 


The principal object of the Bill is “ to make provision 
to promote employment in localities in England, Scotland 
and Wales, where high and persistent unemployment 
exists or is threatened.” In most respects it can be 
described as a “tidying up” measure for it endeavours 
to bring together and improve upon various enactments 
which have been devised in recent years to counter local 
unemployment. The Distribution of Industry Acts are 
to be repealed and three Industrial Estates Management 
Corporations—for England, Scotland and Wales—are to 
be set up to take over the functions of the five existing 
industrial estate companies. Much of the responsibility 
for administering the proposed legislation is to fall upon 
the Board of Trade which can acquire land, erect buildings 
and authorise loans and grants towards the capital cost 
of erecting or extending industrial premises in those 
areas where unemployment persists. On the other hand, 
the Ministry of Labour will authorise payments towards 
the cost of the removal and resettlement of key workers 
and the “ appropriate Minister ” is to be enabled to give 
financial assistance towards the improvement of basic 
services in a locality of high unemployment. 

Undoubtedly, fuller details as to how it is hoped this 
proposed legislation will work will be revealed during the 
forthcoming debate “on the motion for the second 
reading. As the national average unemployment is, at 
present, about 2 per cent, it is fairly generally assumed 
that the “ localities of high unemployment ” are those in 
which the figure exceeds 2 per cent. That means, accord- 
ing to the latest return, Scotland (4 per cent), Wales 
(3-4 per cent), Northern (3-1 per cent) and North Western 
(2-3 per cent). But since the beginning of this year, the 
Government has felt bound to make some additions to 
the list of areas qualifying for assistance under one of the 
Acts which it is now intended to repeal. Those additions 
included places like parts of Devon and Cornwall and 
parts of the coastal areas of Kent, Suffolk, Norfolk, 
Lincolnshire and Yorkshire, all of them areas in which 
there is but little in the way of industry and in which, 
consequently, employment prospects are shrinking. The 
provisions of the new Bill must take into account such 
places, as well as the traditionally industrial areas in which 
technological and economic changes may lead to a 
measure of redundancy and local unemployment. What 
the Bill now before Parliament attempts to do is to 
bracket local unemployment with the distribution of 
industry so that the Government’s powers for assisting 
the solution of problems arising from both become more 
flexible than they were. The intentions of the Bill are 
undoubtedly excellent but, as we have already suggested, 
many gaps remain to be filled in. Local unemployment, 
like any unemployment, can be a sorrowful business but 
its alleviation may well depend on more than the building 
or transference of industrial establishments. The retrain- 
ing of workers and the encouragement of greater mobility 
of labour do not get any specific mention in the text of the 
Bill. We recognise that they involve social as well as 
technical problems but we hope, nevertheless, that they 
will receive full and thoughtful consideration as the 
debates on these well-intentioned proposals proceed. 


REPLACEABLE TREAD TYRE 

There can be few automobile engineers whose imagina- 
tions did not quicken with interest at the recent announce- 
ment at the Turin show of a tyre with replaceable tread 
elements. Engineers in general, however, would do well 
to study the new design. For the automobile engineer 
the new product, supposing it to prove successful in 
practice, promises the solution of a number of problems. 
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No longer will it be necessary, for example, to store a 
large quantity of bulky carcases in order to mount eight 
wheels of equal size on a driven bogie, nor to carry two 
spare tyres on any vehicle so highly developed that the front 
and rear tyres cannot satisfactorily have the same treads. 
But those without the more specialised knowledge that 
allows fuller and deeper appreciation of the possibilities 
of this design—it adds to the fundamental attractions of 
metallic construction the ability to modify the tread 
when the limit of adhesion of even a rigid breaker tyre 
is reached—can still enjoy this new design as an example 
of what can be done to improve technically upon well- 
known devices. Few of us can fail to benefit by being 
reminded that it is long established practices that are 
particularly likely to fall short of the best attainable. 
Engineers in Great Britain, however, may be concerned 
to note that all the more recent major improvements in 
tyre design that have caused tyres no longer to be regarded 
as acceptable if they merely fit and retain air have 
originated overseas. No rigid breaker tyre has been 
sold in this country without either the name or the 
licence number of a foreign—if friendly and familiar— 
firm upon it. Those who are not satisfied to explain this 
fact by a series of historical accidents, and who choose 
to believe, as we do, that the Anglo-Saxon is just as well 
adapted to engineering as any other educated human, 
will wish to examine this effect critically to discern the 
causes. One cause, we suggest, is immediately apparent. It 
is that in this country standards of measurement for tyre 
performance are so little used and, possibly, so little 
understood, that even if an advanced tyre were designed 
here, its protagonist would be hard put to it to prove 
that it had any objective superiority sufficient to justify 
the final proof of practical trial. A number of organi- 
sations that utter pronouncements upon road safety 
seemed to have remained totally unaware that it is a 
part of the tyre that is invisible and difficult to inspect 
that determines the performance of the vehicle. The 
new tyre, a precision job by contrast with ordinary tyres 
in which tread and casing perforce use the same rubber 
and suffer the same curing process, conforms easily 
with the standards of the Society of Motor Manufacturers 
and Traders, since those “ standards ” place no tolerances 
on such easily measured quantities as size and out-of- 
balance. The final test is still to come. Will the new 
tyre find a market ? Its technical virtues are obvious 
enough. Will they outbalance any defects there may 
be ? We cannot tell. But we welcome the proof that 
evolution in the design of tyres is far from ended. 
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THE USE OF TECHNICAL LITERATURE 
Since publishing on October 16 a note about 
a publication issued by the Department of Scientific 


and Industrial Research under the title of ‘* The 
Use of Technical Literature by Industrial Tech- 
nologists ” we have been looking further into it. The 


more we look, unfortunately, the less impressed we 
become. To begin with the title is a misnomer. The 
sample consisted as to 61 per cent of people with no 
academic qualifications whatever; and of a further 
22 per cent only an unknown proportion were qualified 
to be members of an Institution of high merit. Thus it 
can be said of the sample that only 17 per cent were 
certainly of the quality to be associated with the descrip- 
tion “technologist,” though all were active within a 
technology. Upon the basis of so varied a sample whose 
one thing in common was employment in the electrical 
industry, to which the survey was confined, a number of 
conclusions are drawn. Admittedly they are drawn 
rather guardedly. The primary purpose of the 
inquiry is stated to have been to obtain readership 
Statistics for technical and trade journals read by tech- 
nologists in the electrical industry. But the value of 
any conclusions drawn is largely vitiated by the nature 
of the sample. 

Quite a lot of attention, we expect, will be attracted 
by a table in the publication which lists a variety of 
journals by the number of those interviewed who see 
the journal regularly, read or scanned it in the last year, 
or made it their choice if three journals only could be 
taken. In all three lists THE ENGINEER takes a remark- 
ably high place considering that it is not a specialist 
electrical journal, It comes tenth, sixth and seventh in 
the respective lists and in all cases the higher places are 
all occupied by electrical journals save only one in each 
column—the same one—about which a doubt exists, as, 
unfortunately, no distinction was drawn between a 
British journal and an American one of the same 
title. We do wish we could take real satisfaction in that 
result. But we cannot. For the method of sampling 
necessarily favoured a less highly specialised journal 
such as ours outside the electrical field, which, however, 
still covers electrical engineering. 

If those who carried out this survey really want to find 
out how satisfactorily or otherwise technologists make 
use of the literature we do suggest that a more suitable 
sample be selected. The sample of real technologists 
covered by this survey is too small for any really reliable 
conclusions to be drawn. 





— 


“TRON VESSELS.” 


* Although a ship may not be built for the purpose of being dashed 
upon the rocks, that is a risk which it must incur every time it 
approaches a rocky coast. With a wooden vessel, to strike and to 
go to pieces are almost one and the same thing ; but we have had 
many proofs that iron hulls can successfully resist shocks which 
would almost instantly break a timber ship in two. The Royal 
Charter has been lost under the most appalling circumstances ; 
in the first place, because she struck the coast ; in the next place, 
because she was not strong enough to resist the shock. Her striking 
might have been unavoidable ; her breaking up might have been 
otherwise. From the former universal distrust of iron ships we had 
come to look upon them as almost invulnerable, and such a loss of 
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a large modern-built iron steam vessel strikes upon as would the 
breaking down of the Britannia Bridge under a heavy train of human 
freight—almost, indeed, as would the report of the fall of St. Paul's 
upon a compact crowd of the people of London. 

“We have been building great numbers of iron vessels during the 
last few years. Are we, after a few years’ service from them, to 
have a crop of such terrible disasters ?... If such results are in 
store for us, the sooner a complete revolution is effected in our system 
of iron shipbuilding the better. Such a loss as that of the Royal 
Charter, is unquestionably in the category of ‘ preventible disasters,’ 
and we should not rest satisfied until by conscientious care in the 
manufacture of plates and rivets, and in our modes of combining 
them into ships, we have attained the greatest strength of which 
such constructions are capable.” 
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London to 


This country’s first major length of motor 
road was opened by the Minister of Trans- 


port, Mr. Ernest Marples, last Monday. 


The M1, as this route is called, has dual 


three-lane carriageways, reducing to dual 


two-lane carriageways on the two spur 


the 


The 


roads at the southern end and at 


Dunchurch spur at the northern end. 


total length of motorway is about 75 miles. 


Y the time that this article is published, 
B most readers will have seen the reports of 
the daily newspapers on the 
Britain’s first major motorway, and indeed, 
some will have had an opportunity to drive 


along it, and gain a first-hand impression of 


its capabilities. Here we try to give some 
idea of the engineering aspects of its con- 
struction, and later on, an appraisal of the 
economic benefits which it will give, and the 
savings in accidents resulting from its use. 
There can be no doubt of the importance, 
from a national point of view, of this new 
road, which is, in 1959, the first road in the 
country* designed to suit contemporary 
vehicles and speeds. Furthermore, the con- 
struction of the main length of road in the 
short period of nineteen months is a fine 
advertisement for the capabilities of British 
civil engineering. The last year or two 
apart, the post-war period has been rather 
devoid of the spectacular, as far as civil 
engineering works have been concerned, due, 
of course, to the financial and economic 
background which has held up works such 
as large bridges. Now that a sizeable road 
programme is getting under way, it is parti- 


cularly heartening to see the first major 
objective of this programme achieved so 
speedily and expeditiously. We cannot 


recall another job of this size completed in 
Britain in such a short period since the war, 
and indeed, Mr. Harold Watkinson, the 
former Minister of Transport and Civil 
Aviation, referred to it in his speech last 
Monday as a world record 

The accompanying maps will give a good 
idea of the route taken by M1, and of the 
spur motor roads and the dual carriageway 
roads associated with it. The overall respons- 
ibility for the engineering practicability of 
this ‘complex of road schemes has rested 
with the Ministry of Transport and Civil 
Aviation (chief engineer, Mr. J. F. A. Baker, 
M.1L.C.E.), which initiated the scheme as a 
whole, and which has also been responsible 
for much administrative detail, including 
land acquisition. The consulting engineers, 
Sir Owen Williams and Partners, designed 
and supervised the construction of the main 
$5-mile stretch from north of St. Albans to 
Crick and Dunchurch, which has been carried 


* Excepting only the 5-muiic Preston by-pass See TH: 
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out by one contractor, John Laing and Son, 
Ltd. 

Sir Owen Williams and Partners were also 
responsible for some of the bridgework on 
the St. Albans by-pass section which was 
otherwise designed by Hertfordshire County 
Council (county surveyor, Lieut.-Col. C. H. 
ffolliott, M.I.C.E.). The 12-mile section of 
this by-pass, from just north of the Bedford- 
shire boundary to Park Street, was carried 
out by Tarmac Civil Engineering, Ltd., and 
the Aldenham spur by a consortium of 
companies, Cubitts, Fitzpatrick, Shand. 

Warwickshire County Council (county 
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Birmingham Motorway—No. I 


M.1.C.E.) was 
Dunchurch _ by-pass 
motorway, which was constructed by A. 
Monk and Co., Ltd. 


D. Watson, 
the 


surveyor, Mr. 
responsible for 


[The most noteworthy aspect of this 
organisation was the construction of the 
main length of the motor road by one firm of 
contractors only, responsible to one con- 
sulting firm. About 53 miles of motorway 
was advertised for tender in four approxi- 
mately equal lengths, and alternative con- 
structional periods covering two or three 
summers were stipulated. In the event, all 
four contracts were awarded to the one 
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EMBANKMENT. 


Carrageway 
4— Wearing Course léin hot rolled asphait, B.S.S. 594 : 1950 
5S per cent igneous stone as Table V, Schedule 1 and Binder 
as Table I, Column 3 
B—Base Course.—24in hot rolled asphalt in single course 
material, B.S.S. 594 : 1950. 70 per cent igneous or calcareous 
stone as Table XI, Schedule 4. Binder, Table I, Column I 
Lean Concrete Granular Base.—20:1 mix by weight, 14in 
thick, surface treated with rapid breaking $5 per cent bitumen 
emulsion and blinded with sand 
D—Granular Sub-Base.—Compacted 


thickness 6in. Surface 


Hard Shoulder 
Hard shoulder sanded and sprayed with approved bitumen 
emulsion and rolled with a spiked roller. 
E—4tin gravel-sand-loam mixture, fertilised 
grass seed (30 square yards per pound) 
F-—4tin crushed stone or gravel base 
Marginal haunch 
Concrete.-Minimum cement concrete 
finished concrete 
Coarse aggregate maximum size I4in 
White Concrete.—Coarse aggregate maximum size jin crushed 


and sown with 


21 Ib per cubic foot 


treated with tar or bitumen binder and blinded with gin calcined flint lin thickness laid simultaneously with 
chippings ordinary concrete : 
Typical constructional details, in cutting and on embankment respectively, for the main length of 


the M1 route. 


Note the concrete haunches which contain the carriageway construction and the use of 


dry lean concrete with a ‘* black top ”’ 
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Route of London-Birmingham motorway. Details of roads at the southern end are shown in the second map. At the northern end, the easterly spur ends at 
Crick, where there is a connection to the A5 road ; this spur will eventually continue the motor road to Yorkshire. The western spur runs into the Dunchurch by-pass 


motorway, at the eastern end of which the motorway ends at a large roundabout. 


firm, for the shorter period. Organisation 
of the other related roads was co-ordinated 
with this programme. Later on, a section 
of motorway nearly 2 miles long, leading to 
Crick, was added to this main length, making 
a 55-mile stretch, the estimated cost of which 
is about £16,500,000. 

At the southern end, the 12-mile length 
of the St. Albans by-pass, constructed to 
the same time scale, is estimated to cost 
about £6,500,000, and the 5-mile Aldenham 
spur just under £1,500,000. Work started 
later on this spur road (in May, 1958) than 
on the other schemes, but its construction is 
now ahead of schedule, and it was opened as 
far as the Waterdale interchange, last Mon- 
day. The remaining length is expected to be 
open within a month. At the northern end, 
the Dunchurch by-pass motorway has been 
built for about £400,000. It is about 2 miles 
long. Thus, the total cost of approximately 
75 miles of motorway is in the region of 
£25,000,000. 

The present stage of progress with the 
dual carriageway roads associated with the 
southern end of the motorway route is 
indicated in the caption to the second map. 
The London Colney by-pass—the only one 
completed—was built to the design of Mr. 
ffolliott and his staff by John Laing and 
Son, Ltd. 

At the Birmingham end of the motorway 
further constructional work on the A45 


as the outskirts of Birmingham 


Tas_t |-——Principal Statistics for the London- 
Birmingham Motorway 


Length of motorway 55 miles 
Number of bridges 131 
Number of culverts 92 
I'wo-level junctions with existing roads 6 
Realignment of existing highways and their services 17 miles 
Land acquisition 
Frontage 150 miles 
Land plans 15,000 
Percentage division of total work Wiss es 
General 8-0 
Site clearance 0-3 
Hedges, fences, trees and shrubs 3-0 
Drainage, including culverts 6 
Earthworks 25 
Surfacing 35 
Structures 20 
Dayworks 7 


Approximate overal! quantities 
Bulk excavation 
Road works 
Granular and approved filling 
Crushed stone and gravel 
Lean concrete for motorway 
Reinforced concrete for marginal 
haunches 113,000 cubic yards 
Kerbs 69,000 linear yards 
Surfacing 
Base course 
Wearing course 


11,000,000 cubic yards 
1,100,000 cubic yards 


66,000 cubic yards 
800,000 cubic yards 


} 2,500 000 square yards 


Bridge works 


Concrete piles 3,000 
Excavation, foundation pits and 
trenches 172,000 cubic yards 


136,000 cubic yards 
146,000 cubic yards 
12,000 tons 

100,000 tons 


Mass concrete 

Reinforced concrete 

Steel for reinforced concrete 
Cement 


Plant on the site included the following: 95 scrapers (48 
rubber-tyred, 47 tractor) ; 182 miscellaneous excavating machines, 
face shovels, back acters, &c., ranging from 10-54 R.B.s. ; 
6 derrick cranes; 89 bulldozers; 18 piling rigs; 54 Euclid 
trucks ; 242 ordinary lorries; 12 pneumatic-tyred rollers ; 
6 sheepsfoot rollers ; 54 smooth wheel road rollers 6/10 ton ; 
28 graders ; 1 Euclid loader; 18 pavers ; 112 concrete mixers 
from 10/7-21/14 ; silos and batching plants. 


There are, however, newly-constructed dual carriageways on the A4§ as far 


gives dual carriageways (not motorways) 
from the end of the Dunchurch by-pass to 
the outskirts of Birmingham. This work 
was also under Mr. Watson’s direction, and 
includes a stretch from the Dunchurch 
by-pass to Stretton-on-Dunsmore, also built 
by A. Monk and Co., Ltd., and extensive 
work on the Meriden by-pass done by 
Tarmac Civil Engineering, Ltd. 

Our first illustration on page 544 gives a good 
idea of the appearance and construction gen- 
erally characteristic of the MI route ; it 
shows the Pepperstock interchange. In the 
background, the “ black top” carriageways 
of the main length of motorway commence, 
the works in the foreground, characterised 
by concrete carriageways, all being part of 
the St. Albans by-pass. In the centre is 
the raised roundabout from which the 
short Luton spur leads to the A6 road. 
The roundabout on the right is the “ ter- 
minal” of the motorway spur at A6. The 
bridges shown are of the Hertfordshire 
County Council’s design. 


THE MAIN 55-MILE LENGTH 

The motorway has been referred to in 
these columns on about a dozen occasions 
already and in interim notes published 
during the constructional period we have 
stressed the extreme rapidity of progress, 
the vast quantities of materials involved, 
and the site organisation needed to cope 
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will be opened in about a month. 


is built, and a second carriageway is under construction on contiguous lengths of 
(Right) A typical length of the main stretch of motorway where it passes to the north of Dunstable, Bedfordshire 


from Brent Cross to central London. 


with the programme. These aspects will 
not, therefore, be stressed here. An outline 
of the major design features may, however, 
be usefully given. 

The drawing on page 544, gives typical 
cross-sectional details, and in the legend 
further data for the carriageway and hard 
shoulder construction are given. Like all 
the main road schemes, Ministry of Trans- 
port specifications dominate the design. 
The following are the principal standards 
embodied in the road : 

(a) Design speed, 70 m.p.h 

(b) Minimum horizontal curve 286S5ft 
radius. Radii of curves are generally greater, 
in the order of 10,000ft or over. Transition 
curves are used on horizontal curves of 
less than 6300ft radius. 

(c) Super-elevation is applied where the hori- 
zontal curves are less than 11,400ft radius. 

(d) Minimum sight line, 750ft, but generally 
not less than 1000ft, based on 3ft 9in height 
of driver’s eye to 3ft 9in height of object. 

(e) Motorway maximum gradient | in 30, 
but generally flatter than | in 50. Slip road 
gradients at the junctions are | in 30 except 
for the Luton-Dunstable A.505 junction 
which is 1 in 25. 

({) Loading. The motorway carriage- 
ways and bridgeworks are designed to full 
Ministry of Transport standard loading and 
will carry abnormal indivisible loads. Farm 
access and accommodation bridges are 
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(Left) Roads at the southern end of the motorway. The St. Albans by-pass motorway is complete, except for the length from Waterdale to Aldenham, which 
To the south is the proposed complex of dual carriageway (not motorway) routes, of which the London Colney by-pass 


the North 


designed for half the standard loading. 

(g) Minimum vertical clearance, 16ft 6in 
to the full width of carriageways and hard 
shoulders of motorway and over carriage- 
ways of existing highway. 

As far as possible a “ flowing alignment ” 
has been sought, by fitting in the road to 
the landscape, and co-ordinating horizontal 
and vertical curvature. The minimum for- 
mation widths are 112ft and 88ft respectively 
for 36ft and 24ft carriageways, allowing 
3ft 6in outside the hard shoulder and a 
15ft central reservation. 
cuttings and embankments are generally 
1 in 2 (1 in 3 at flood plains). Generally, 
cuttings and embankments do not exceed 


25ft in depth, but there are a few cases of 


depths in the 35ft-40ft range. 


DRAINAGE 


Surface water from the carriageways, 
hard shoulders, &c., where the motorway 
is in cutting flows to longitudinal channels 
formed in the verges or in the central reserve 
where carriageways are  super-elevated. 
These channels discharge to storm sewers via 
catchpits at 360ft centres. 

The storm sewers are in the verges at the 
toes of cut slopes and are formed by jointed 
pipes surrounded with concrete ; they are 
surmounted by 6in diameter french drains 
for slope drainage. Where necessary addi- 


Orbital road 


Side slopes of 


and A6. An urban motorway is being studied 


tional slope drainage is by herringbone 
systems. The storm sewers in cuttings 
discharge to longitudinal channels formed 
at the toes of the embankment slopes. The 
surface water from embankment sections 
flows over the hard shoulders, verges and 
embankment slopes to the channels at the 
toe. Discharge from these channels is to 
natural water courses. 

Where required sub-soil drainage below 
formation is provided by herringbone drain- 
age systems, this method in conjunction with 
deepened side drains being particularly 
suitable to deal with poorly drained silty 
materials in cutting sections. Storm sewers 
are designed for a “one year” storm and 
the channels in cuttings provide additional 
capacity such that a “ten year” storm will 
not cause flooding on the carriageways. 

Cross drainage, comprising all those 
works necessary to maintain the general 
pattern of natural drainage, includes the 
provision of culverts, stream diversions and 
the maintenance of existing land drainage 
systems. Catchment area plans were pre- 
pared for all stream crossings, and calcula- 
tions of peak flows (including motorway 
run-off ) made for a “ twenty-five year” 
storm frequency, for which all culverts 
were designed. To give free access to 
culverts under the motorway, the minimum 
size is 3ft 6in diameter. 

( To be continued ) 
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St. Albans By-pass 


On the main 55-mile length of motorway 
there is a two-level junction where the Dunchurch 
spur bifurcates, and there are terminal junctions 
at the two northern ends. Apart from the 
terminal points, motorists can enter or leave the 
motorway only at six ‘‘interchanges.’’ By 
contrast the St. Albans by-pass is more compli- 
cated. It is only about 12 miles long plus a 5-mile 
spur to Aldenham, but has three terminal junc- 
tions (one on the short spur road to Luton) 
the analogous junction where the Aldenham Spur 
bifurcates from the eastern spur and four inter- 
mediate ‘‘ interchanges.’’ 





In the LOWER VIEW we show the interchange 
at Friar’s Wash. There is no full clover leaf 
junction anywhere along the entire route, and 
the typical ‘‘ interchange ’’ might be considered 
to be a roundabout, above or below the motor- 
way level, on the subsidiary road, with slip roads 
to and from the motorway. The Friar’s Wash 
interchange is to a different layout, with the A5 
passing without interruption under the motor- 
way, and the slip roads forming a modified clover 
leaf pattern. The bridges seen here are both 
‘‘consultants "’ and ‘‘ county council ’’ designs. 
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The UPPER VIEW shows the Beechtree junc- 
tion where the by-pass divides. The Aldenham 
spur (it is also called the ** Watford leg ’’) runs 
up the centre of the illustration, and the eastern 
leg (which terminates at the junction of Park 
Street and the North Orbital Road) comes in 
from the right. Note that these are both dual 
two-lane roads, but to the north of the junction 
the road has dual three-lane carriageways. The 
road crossing over the motor road is the A414 
from St. Albans to Hemel Hempstead. The 
motorway bridges shown are of the so-called 
** universal ’’ design as used by the consultants 
on the main section of the motorway to the 
north. 

The CENTRE ILLUSTRATION shows a typical 
length of the St. Albans by-pass motorway 
between the start at Park Street and the Junction 
illustrated above. The concrete carriageways, 
with flexible construction interposed at the 
underbridge, are well shown. This bridge, with 
the sloping legs, is one of the Hertfordshire 
County Council’s designs. 
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Motorway Viaducts 


The motorway has three viaducts forming 
river crossings over the rivers, Great Ouse, 
Nene, and Lovat (or Ouzel). On the RIGHT is 
the River Ouse viaduct, north of Newport Pagnell. 
its construction typifies the designs evolved for 
rapid construction. with emphasis on a sequence 
of relatively simple and straightforward operations 
on the site. The basic element is a three-pinned 
arch in unreinforced concrete. Above the arches 
is simply earth-fill carrying the carriageways 

it will be seen that there is a viaduct for the 
river itself and a secondary viaduct with flood 
arches in the foreground 

The arch construction of the Ouse viaduct 
demands a greater depth of construction than 
was available at the Lovat and Nene crossings 








We illustrate ABOVE one of the three Lovat viaducts just south of Newport 
Pagnell, and LEFT and BELOW two constructional views, taken about a year 
ago, of the Nene viaduct (near the A45 Northampton/Weedon road). These 
structures are ‘‘ wall and slab '’ designs. At the Nene crossing there is again 
a river opening and a relief channel close to it. Over the main river the concrete 
deck slabs are carried on ten piers each 120ft long. The square span at the 
river crossing is 56ft between piers, and the remaining ten spans are each of 
28ft. The deck slabs are 1ft 9in thick, with the exception of those on either 
side of the long span. These slabs are 3ft thick, and 14ft long cantilever slabs 
of this thickness were built out over the river. Then a 28ft slab over the river 
was carried on the cantilevers. Mass concrete footings down to 15ft below 
ground level support the reinforced concrete piers which taper in section from 





2ft 10in to 1ft over a height of 16ft. There are 





arched openings in these piers for weight reduc 
tion. The relief viaduct is similar in detail, with 
nine spans of equal length. Although the river 
and stream are small these long viaducts have 
been necessary to span the flood plains on either 
side. They have lengths of 376ft and 357ft res- 
pectively 

The illustration on the LEFT shows the piers of 
the southern viaduct under construction together 
with adjacent lengths of motorway. The 
LOWER view shows piers at various stages of 
construction with a steel-sheet-piled cofferdam 
enclosing the river pier in the foreground 
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Institution of Civil Engineers 


On Tuesday, November 3, the new president of the Institution of Civil Engineers, 


Vr. Arthur Clifford Hartley. 


C.B.E., 


delivered his presidential address. 


He spoke of the history, and of recent technical developments in the oil 


industry, and commented on_ the 


views 
Institution's former presidents in their addresses. 


expressed by certain of the 
The concluding section of Mi 


Hartley's address is reproduced hereunder. 


T should be realised that there is a differ- 
| po between the processing field and 
the classical civil engineering field in that 
the product of the processing industries 1s 
not an engineering one. It is not fully 
realised among civil engineers what fascinat- 


ing Opportunities there are in the field of 


these industries, but it is certain that in the 
long run the country’s success or failure will 
depend on the ability of the processing 
industries to hold their own in world markets. 


The techniques which go into all types of 


modern plants become ever more compli- 
cated and there is a most urgent need for a 
sufficiency of engineers for the processing 
industries who can ensure that plants are 
designed, built, and maintained in a manner 
which allows their products to be compe- 
titive with other countries. If engineers are 
not forthcoming to direct the engineers who 
are carrying out this work, accountants 
and administrators will take control and it 
will, | am sure, be agreed that this is not in 
the best interests of industry. 

Thirteen years’ experience in building the 
Industrial Group of the Atomic Energy 
Authority up to twenty-two senior profes- 


sional staff and 250 other professional staff 


has shown that engineers, and particularly 
civil engineers, do not appreciate the full life 
which the processing industries can offer 
them, and that over-specialisation is taking 
place without sufficient regard as to how 
the work of the specialists can best be 
directed. 

During the past few years the oil industry 
has collaborated with the chemical industry 
to form the petroleum-chemical industry which 
produces solvents, detergents, plastics, syn- 
thetic fibres, synthetic rubber, fertilisers, in- 
secticides, and many other products, including 
a whole range of pharmaceutical products. 
Here again there is the greatest need for 
engineers to fill the senior positions. 

The Institution in the past has been abreast 
of all modern developments by revising the 
education and training requirements and by 
ensuring that membership of the Institution 
qualifies an engineer to play his full part 
in civil engineering work of all kinds 

Coming now to the future, we hope that 
there is a long period ahead of us of world- 
wide peaceful development, in which great 
civil engineering works will be required and 
in which many of our members will parti- 
cipate, but it is apparent that they will meet 
increasing competition from the engineers of 
other countries. In addition to these works 
we have seen that the oil and processing 
industries generally have become, during 
the past few years, of vastly increasing 
importance. For instance, the expenditure 
of the oil industry in the next ten years is 
likely to be double the expenditure of the 
past ten years, and to reach the gigantic 
figure of £50,000 million. There will be a 
most urgent demand not only for engineers 
of all branches to use their specialised experi- 
ence, but also for highly qualified engineers 
with initiative and imagination, who will 
take the keenest interest in the industry in 
which they are working and become its 
organisers, leaders, and controllers. 


Unfortunately this demand is being met 
far better in the United States of America 
and Russia than in the United Kingdom, 
and recent official and other reports show 
that America is training scientists and tech- 
nologists at more than three times and 
Russia at about ten times our total annual 
output. The rate per 10,000 of the popula- 
tion is given as 6-0 in Russia compared with 
3-75 in the United States and about 3-0 
in Britain. There is no doubt about the 
quality of the Russian engineers, particularly 
in the higher grades. 

Professor Pippard, in his presidential 
address a year ago, focused attention 
upon the inter-relationship of the Institution, 
the individual and the profession, and 
pointed out that in addition to the inspiring 
achievements of British civil engineering 
during the past two centuries, there had 
been, particularly during the past century, 
equally notable achievements in mechan- 
ical, electrical, and chemical engineering, 
which had led to the engineering profession 
becoming divided into powerful component 
bodies, and it appeared at one time that the 
separation might be complete and final. He 
continued: ‘“...but with the widening 
horizon of both science and engineering, 
there is perforce a steadily growing appre- 
ciation of the fact that engineers of all 
persuasions must work in the closest col- 
laboration, not only with one another but 
with scientists, if the fruits of knowledge are 
to be garnered for the betterment of the 
world.” 

The Institution has for many years worked 
very closely with her sister Institutions, the 
‘** Mechanicals *’ and the * Electricals,’ and 


more recently also with the Institution of 


Chemical Engineers and the Institute of 
Physics in the British Nuclear Energy Con- 
ference, and still more recently in the creation 
by some forty constituent Institutions, Insti- 
tutes, and Societies of the British Conference 
on Automation and Computation. 

1 was pleased to read the presidential 
address of Sir Willis Jackson delivered to 
the Institution of Electrical Engineers last 
month, in which he referred to encouraging 
with early enthusiasm and with satisfying 
recognition and support the initiative and 
vitality of those associated with new develop- 
ments and so keep them within the present 
Institutions. I am sure the other Institutions 
are in full agreement with Sir Willis. 

By co-operation and by as much unifica- 
tion as is possible. we shall be able to exert 
a still greater influence on education and 
training and ensure that engineering, and in 
particular civil engineering, attracts men with 
first-class brains and ability so that vast 
engineering works can be successfully com- 
pleted in the years to come. I think this is 
a far better way of acquiring status than by 
compulsory ‘registration which is_ being 
discussed from time to time here and in 
other countries. 

The Institution is giving much thought to 
the possible ways in which it can best apply 
the fruits of its great achievements, traditions, 
and experience alongside our sister Institu- 
tions in ensuring an adequate supply of the 
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leaders now so urgently required in- the 
engineering profession. As | have already 
remarked, if they are not forthcoming the 
work of our members will become special- 
ised and will be directed by members of 
other professions 


One wonders if the rapid developments 
during recent years have not resulted in far 
too specialised courses in the universities 
and technical colleges, and whether these 
do not tend to damp down initiative and 
imagination and to limit a wider interest in 
the arts and humanities. There is probably 
not much that can be done in the courses 
themselves. but the students, undergraduates, 
graduates. and young engineers should be 
encouraged to take a keen interest in affairs 
around them. Reference has been made to 
societies like the Royal Society of Arts, 
and I know that engineers who take part 
in their activities derive great benefits from 
them. 

Assuming that we can produce the numbet 
and quality of engineers required, it ts 
vitally necessary that those engineers at all 
levels who first employ them, should sec 
that they are employed on work which they 
are just, and only just, capable of under- 
taking, and then give them the benefit of 
good leadership and encourage them to use 
their imagination and initiative to the full 

I would now like to mention another 
aspect of future engineering. The world- 
wide competitive position British engineers 
are now meeting makes desirable a con- 
sideration of whether they are being employed 
to the best possible advantage in the national 
interest from the point of view of winning 
large overseas contracts. Chiefly since the 
war, and in an attempt to’ meet similar 
overseas competition, there has been a 
greater tendency for British contractors to 
adopt the “ package bid © system, in which 
each firm prepares a design on a competitive 
basis and includes it in the estimated price 
for the completed work. These designs and 
bids have then to be compared and approved 
by the client's own engineers or by consult- 
ing engineers employed by him for the 
purpose. Only one design can be accepted 
and the work and cost of preparing the other 
designs is wasted. The tendency towards 
“package bids” appears recently to be 
reversing and, as an example, reference may 
be made to the decision of the World Bank 
not to allow the same firm to do consulting 
and construction on the same scheme. They 
must elect to do one or the other. In my 
earlier quotation from Sir Alexander Ken- 
nedy’s address of 1906 you may remember 
he deprecated the package bid and I put 
forward the thought that perhaps to-day 
design engineers might be better employed 
with the clients or with consulting engineers 
in the more traditional way. 

Sir William Halcrow, in his address 
thirteen years ago, said that the Institution. 
far from being a decadent body, was the 


active leader of engineering professional 
organisations. In his concluding remarks 
he said: “*...let us all envisage the future 


as one of unlimited opportunity for useful 
work in the interest of the good of mankind 
the world over. The Institution has already 
taken a part and can in the future take a 
large and increasing part in this great work ; 
1 am convinced,” he went on, “that the 
well-being and usefulness of the profession 
as a whole will be increased by co-ordina- 
tion of activities and fuller co-operation 
with other Institutions, and, let us hope, 
by appropriate amalgamations.” [| think it 
can be claimed that the Institution has 
shown no sign of decadence during the past 
thirteen years. 
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New Car Ferry “ Freshwater” 


By G. W. TRIPP, O.B.E., F.C.G.1., M.1.C.E. 


With the increase in the number of cars produced there would appear to be a 
commensurate number of owners who wish to leave the country and the new 
car ferries which have been built recently for service to the Continent have 


already been described in these pages. 
connection with the carriage of cars to the Isle of Wight. 
British Railways, these being from 


routes, two operated by 


of affairs is found in 
There are three main 
Portsmouth to 


A similar state 


Fishbourne, and Lymington to Yarmouth, while the third is maintained by a 


private compan) 


car ferry 








Fig. 1—Passenger and motor-car ferry ** Freshwater ” 


HEREAS from the start the ships 

employed on the Fishbourne route 
to the Isle of Wight operated by the Southern 
Railway were built specially for the work, 
the private Southampton to Cowes com- 
pany for many years was content with 
carrying cars on the fore main deck of its 
passenger paddle steamers. A barge towed 
either by a chartered tug or one of the 
Southern Railway paddle steamers conveyed 
cars on a third route to the Island from 
Lymington to Yarmouth. 

In 1937 important work was undertaken 
and slipways were finished both at Lymington 
and Yarmouth with a view to cars driving 
Straight on to a double-ended vessel, and 
leaving direct from the other end. For this 
purpose a very interesting vessel appeared, 
for ** Lymington” (Fig. 2) was driven by 


Voith-Schneider propellers, which were able 
to impart to her sideways motion as well as 
the usual direct fore and aft motion 


This 





Fig. 2—M.\. ** Lymington,”’ 1938 


with sailings between Southampton and Cowes. 


described has entered service. 


The new 
She has Voith-Schneider propellers. 


’ 


on her sea trials—1959 


soon gave her the nickname of the “ crab 
boat.” It is interesting to record that in 
the same year (1938) “ Vecta” another 
Voith-Schneider ship began sailing on the 
Southampton to Cowes route. Primarily a 
passenger ship she had a large partially- 
covered car deck. She, however, had her 
Voith-Schneider propellers replaced by twin 
screws. ‘* Lymington ’’—still in service 
is a dual-purpose vessel with well-equipped 
passenger accommodation as well as deck 
space for cars. She was built by Wm. 
Denny and Brothers, Ltd., at Dumbarton, 
and has the following dimensions : length, 
132-2ft; breadth, 26-Ift; depth, 8-Ift ; 
tonnage, 275 gross. She is driven by twelve- 
cylinder oil engines supplied by W. H. 
Allen Sons and Co., Ltd., of Bedford. 

The vessel to be replaced, recently named 
‘** Freshwater II,” is of an entirely different 
type being a paddle steamer (Fig. 3), having 


a tonnage of 264 gross and a length of 





Fig. 3—P.S. 
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152-5ft. She has, since 1927, apart from 
war years, been engaged exclusively on 


carrying passengers, and is the last of a 
long line of paddle steamers plying between 
Lymington and Yarmouth. But the paddle 
as a means of propulsion asserted itself once 
more when a larger car ferry ** Farringford ” 
came into service in 1948. Because of the 
danger to the delicate propellers on ** Lyming- 
ton”’ at low water, so much so that on 
certain occasions sailings had to be cancelled, 
in the case of ‘* Farringford” it was 
decided to adopt paddle wheels chain- 
driven from a diesel-electric unit. This 
vessel was fully described in these pages 
when she began her work.* 

It was, however, found that with her deck 
houses and shallow draught she was not as 
easy to handle in strong winds when berthing 
at the slipways, and it was accordingly 
decided when a new vessel was under con- 
sideration that, on balance, the Voith- 
Schneider method of propulsion was best 
suited to requirements, which involved sail- 
ing down the narrow and tortuous Lymington 
river, and the limited space for manceuvring 
at both terminals. 

The new * Freshwater” (Fig. 1) is inter- 
mediate in size between ** Lymington ” and 
** Farringford ” having the following prin- 
cipal dimensions: length, overall, 164ft, 
at water line, I48ft; breadth, moulded, 
30ft, breadth over sponsons, 42ft 6in ; 
depth, moulded, 10ft; draught loaded, 
6ft; tonnage, 362-71 gross, 146°35 net. 
She can carry twenty-eight cars, the number 
of passengers being governed by that of 
cars on board. When used exclusively for 
passengers 620 can be accommodated. 

When this new ship is in regular service, 
she with the “ Carisbrooke Castle + on the 
Southampton-—Cowes ferry, will add seventy- 
three to the total capacity for cars between 
the mainland and the Isle of Wight. 

‘** Freshwater” was launched on June 24 
at the yard of her builders, the Ailsa Ship- 
building Company, Ltd., Troon, and was 
recently delivered to her owners, the South- 
ern Region of British Railways. As will be 
seen from the illustration she is double- 
ended and has hinged loading ramps at 
each end of the main deck, these ramps 
being in two sections, and when they are in 
stowed position the inboard sections hinge 
against the ends of the side bulwarks and so 
close the ends of the main deck. The centre 
portion of this deck is completely clear for 
its full length, and permits stowage of 
vehicles in three lines, but at times it may be 
necessary to rig portable cattle stalls at the 


* Tut ENGINEER, March 12, 1948, page 250 
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Fig. 4—The engine-room 


forward and aft ends. Among the variety 
of loads to be carried might be mentioned 
the fairs and circuses which regularly visit 
the Island. The electric winches for operat- 
ing the prows are housed below the main 
deck, while on the deck itself are the moor- 
ing and anchor capstans. 

Passenger accommodation is found on 
both port and starboard sides of the main 
deck, comprising comfortable lounges, toilet 
provision for passengers and crew, mate’s 
cabin, crew’s galley and enclosed spaces for 
the stowage of baggage, mails, &c. The 
seating in the lounges is of upholstered 
tubular steel type, and the flooring is of 
marble pattern Nairn sheet lino. A lounge 
and bar/buffet are arranged on the lower 
deck, the seating being of upholstered settee 
type. The bar serving the bar/buffet is 
equipped with an electrically-heated tea and 
coffee set, stainless steel sink unit with a 
Sisson’s ** Whirl-A-Waste ~ refuse disposal 
unit, a cooled bottle storage cabinet, ice-cream 
conservator and drinking water cooler, and 
electric hot plate. The galley is furnished 
with a Belling electric cooker, electric wate! 
boiler and sink unit. Cabins for the Master 
and the Chief Engineer are situated on the 
boat deck 

Propulsion is by means of two Voith- 
Schneider, size 14E cycloidal propellers, one 
at each end of the vessel, the arrangement 
being similar to that which has proved 
successful in the “‘ Lymington,” with the 
forward propeller on the port side and the 
aft propeller on the starboard side. This 
layout, coupled with bridge control, makes 
manceuvring simple, an important factor 
when negotiating the winding Lymington 
river. There are no rudders as steering is done 
by varying the direction of thrust from the 
propellers, which were built under licence 
by Brown Brothers, Ltd., of Edinburgh. 

The main machinery consists of two uni- 
directional Crossley type E.G.N. 8/65 diesel 
engines, each of which drives its associated 
propeller through a clutch, and G.W.B. 


THE ENGINEER 


universal joints and 
cardan shafts running 
in Cooper split roller 
bearings. The clutches 
engage and disengage 
automatically at 300 
engine revolutions per 
minute. The main 
engines, each of which 
develops 320  b.h.p. 
at 650 r.p.m., are fresh 
water cooled, the salt 
water supply to the 
Serck heat exchangers 
and the fresh water cir- 
culating being effected 
by engine-driven pump. 
The engines impart 
to the vessel a speed 
of 10} knots. A Ham- 
worthy standby fresh 
water circulating 
motor-driven pump is 
provided, while emer- 
gency salt water circu- 
lation can be carried by 


means of a_ supply 
from the two general 
service pumps. The 
three starting = air 


receivers are charged 
by an electric motor- 
driven air compressor 
of 8 cubic feet per 
minute capacity, at a 
pressure of 350 Ib per 
square inch, and a 
diesel engine-driven 
compressor of 6 cubic feet per minute capacity 
at the same pressure. Both compressors are 
of Hamworthy ‘Dister” type, and a 
Lister engine is used for driving the diesel 
engine set. Separate lines from the receivers 
supply air to the generators, whistle, and 
sea inlet weed clearing system. Lubrication 
of the main engines is carried out by engine- 
driven pumps, with a motor-driven pump 
provided for emergency duties. The oil 
coolers are of Serck manufacture circulated 
by the main engine circulating pumps. A 
De Laval fuel oil purifier is provided which is 
fitted with twin pumps, and an Alfa Laval 
thermostatically controlled electric heater is 
on the suction side. All main and auxiliary 
machinery is lubricated by oils and greases 
supplied by Shell-Mex, Ltd. 

Electric current at 225V d.c. for lighting, 
power and electrically-driven auxiliaries is 
provided by two 60kW Mawdsley generators 
driven by Crossley type B.W.G./I1 diesel 
engines running at 1100 r.pm. The two 
general service pumps are of Hamworthy 
V.B. centrifugal type, motor driven. In 
addition to standby salt water circulating 
duties for main and generator engines, they 
carry out bilge, wash deck and fire duties, 
while an emergency connection to the sanitary 
water supply line is also provided, this 
supply being normally provided by a 
**Mono” M.60 type motor-driven pump, 
while a similar pump is fitted for domestic 
fresh water supply to the gravity tank on 
the bridge desk. Among other auxiliary 
plant may be mentioned an oily water 
separator, an oily bilge water pump, an oil- 
fired “‘Crane” boiler for domestic hot 
water supply, a Pulsometer pump to assist 
circulation in the hot water system, hot 
water radiators being provided in the engine- 
room (Fig. 4). Electric heating is provided 
in the wheel house and officers’ cabins. 

The navigating bridge is situated amid- 
ships above the boat deck and extends for 
the full width of the vessel. The wheel house 
is of steel and contains a central control 
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pedestal for the Voith-Schneider propellers, 
a display unit for the Decca radar (the 
scanner of which is mounted on a mast on 
top of the wheel house, this mast also carries 
the brackets for the signal lamps), a 
** Sestrel ’ compass, a Pye v.h.f. ship-to-shore 
communications set, a microphone for the 
Marconi sound reproduction equipment, 
speakers for which are fitted on deck and 
in passenger and crew spaces, push-button 
type engine-room telegraphs, the various 
navigation light switches and _ indicating 
panels, and the controls for the “* Secomak 
electric and the compressed air operated 
‘* Diaphone ”’ whistles. ** Berkshire * window 
wipers are fitted to the centre wheel house 
windows, the blades of which can be parked 
and the windows fully opened. 

I'wo Viking marine fibreglass lifeboats are 
on the boat deck, for which the davits are 
of Welin-MacLachlan ** Crescent * outward 
turning type. Further buoyant apparatus 
takes the form of deck seats along the out- 
board sides of the boat deck, which with a 
number of sparred garden type seats alto- 
gether provide permanent seating on deck 
for over 200 persons. In this connection it 
should be mentioned that although normally 
employed on car carrying with a limited 
number of passengers, at the height of the 
season she will have to do the same as the 
** Freshwater ”’ she replaces, and only carry 
passengers and it is anticipated that she will 
then be able to carry out six round trips a 
day as compared with the three normally 
made by the old ** Freshwater.” The sort 
of covered accommodation provided for 
passengers is clearly shown in the illustration 
(Fig. 5) 





Fig. 5—View of one of the side lounges 


With her two funnels abreast, reminiscent 
of some of the early paddle steamers, 
though she cannot claim to be a graceful 
ship, one that cannot compare favourably in 
her looks with her friendly rival ** Caris- 
brooke Castle,’ she is certainly well suited 
to the duties she has to perform and with 
her two sisters “* Farringford ” and ** Lyming- 
ton’’ should be able to provide adequate 
service to motorists and ordinary passengers 
alike. 
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Dokan Dam 


A major arch dam, the design and construction of which are described, has been 
completed at Dokan, on a tributary of the River Tigris, in Irag. The reservoir 
which it forms is the key to multi-purpose developments for irrigation, flood control 


and power generation. 


A fundamental advance in the analysis of arch dams, the 


construction of an enormous * curtain” of grouted rock, and a study of reservoir 


operation, based on a “ rule curve, 
scheme. 


HE Tigris and Euphrates valleys are 

associated in many minds with early 
civilisations, depending on irrigation for their 
existence. Existing irrigation schemes in the 
Tigris valley cover quite large areas, and some 
of the ancient canals are still to be found. 
However, with a national exchequer 
replenished by royalties from the oil com- 
panies, Iraq has undertaken an ambitious 
programme of public works in recent years, 
one aim of which is to increase very sub- 
stantially the acreage of land under irrigation, 
and also to solve the problem of river flood- 
ing. British engineering firms have had an 
appreciable share in these schemes ; for 
nstance, the Wadi Tharthar flood protection 
scheme in the Tigris valley was completed 
about three years ago.* With the completion 
of the Dokan dam on the Lesser Zab river, 
a left bank tributary of the Tigris, a major 
storage reservoir has been created which will 
have a fundamental effect on the general 
problem of conservation for the Tigris 
catchment. 

The dam is an arch structure, 380ft in 
height, with a gravity abutment flanking one 
end of the arch, and a stepped abutment at 
the other end. The principal data relating 
to it are listed in Table I ; it is depicted in 
cross section, and the accompanying plan 

Tas_e I—Dokan Dam and Reservoir 
Reservoir J 
Useful storage capacity of reservoir 
Surface area of reservoir 


Mean annual flow of river at Dokan 
Catchment area upstream of dam 


§,500,000 acre feet 
105 square miles 
7160 cusecs 

4500 square miles 


Dam 
Maximum height of dam, lowest 
foundation to crest 382ft 
Crest length 1150ft 
Radius of upstream face 394ft 
Included angle of arch 11S deg 
Concrete volume 497,000 cubic yards 
Volume of excavation (including 


power Station) 262.000 cubic yards 


of the site gives a good idea of the various 
tunnels, penstocks and ancillary works 
essential to the project. The dam is built 
across the foot of a U-shaped bend in the 


Dokan gorge, and advantage was taken of 


this configuration in driving the diversion 
tunnel and in constructing the gated spillway, 
as the plan clearly shows. However, the 
leakage paths from the reservoir were corre- 
spondingly short in this region. 

The permanent works include the following 
features :—A system of grouting tunnels on 
both banks ; five penstocks for a future 
power station embedded in the dam; an 
irrigation intake with two culverts leading 
to disperser valves downstream of the dam ; 
a gated spillway for flood control, with its 
own tunnel leading back into the Lesser Zab ; 
and a bellmouth spillway, which utilises part 
of the diversion tunnel. 

Constructional features included a thin- 
arch concrete cofferdam upstream of the 
dam, and the diversion tunnel already men- 
tioned ; cableways for the main concreting 
works ; a quarry with crushers just to the 
left of the aggregate stock piles shown on 
the plan, and the usual aggregate and cement 
plant to serve two concreting stations, one 
for the dam and one for the tunnelling and 
spillway works. 


* See THE ENGINEER, April 6, 1956 


* are amongst the more novel aspects of the 
The dam is shown on the opposite page. 


The consulting engineers for the project 
are Messrs. Binnie, Deacon and Gourley. 
The main contractor is a group of French 
firms, of which Société Dumez and Entre- 
prises Ballot are the principal partners, 
operating under the name Dumez-Ballot. 
The extensive sub-contract for grouting was 
carried out by the Cementation Company, 
Ltd., in association with Sondages, Injections, 
Forages, of Paris. The estimated cost of the 
dam is £11,300,000 plus £2,700,000 for the 
grouting. 


THE ‘* MATHEMATICIAN’S DAM ” 
The stress analysis of Dokan dam involved 
a research which is a classic in its field, and 
which utilised a method which is theoretically 
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Typical cross section through Dokan dam 


more sound and far less dependent on 
arbitrary assumptions than other methods, 
such as the trial load method, which have been 
developed for the analysis of arch dams. The 
Dokan analysis was done by the process 
known as “ relaxation.”” No three-dimen- 
sional problem of equal complexity had been 
undertaken at that time, however, and so the 
research also involved approximate analysis 
in two dimensions of simplified dam shapes, 
tests with rubber models, and the correlation 
of these two methods with the more exact 
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three-dimensionai analysis. This work was 
done at Imperial College, and the results 
published in the Journal of the Institution of 
Civil Engineers for May, 1956.t 

Briefly, the method consisted of formulat- 
ing elastic equations for the dam in terms of 
displacements, solving these equations by 
relaxation, and then deducing the stress com- 
ponents directly from the displacements. 
Calculations were made of stresses due to 
gravity loads, water pressure, and changes in 
temperature. The qualifying assumptions 
of the analysis required ideal elastic behaviour 
of the material of the dam and its abutments, 
and certain constructional precautions, viz. 
thorough keying between the dam and its 
foundations and grouting to ensure mono- 
lithic arch action under water load. The 
relaxation analysis has, in this case, actually 
computed stresses in the interior of the dam, 
and not merely interpolated them assuming 
linear stress distribution across the section. 

Results under various loading conditions 
are, of course, to be found in detail in the 
reference just given. It may be of interest to 
mention, however, that the maximum direct 
stress, computed when the temperature of 
the dam is the same as the grouting tempera- 
ture, due to gravity and water loads, is given 
as 480 lb per square inch. It occurs on the 
centre section of the water face, at a level of 
479m, and is a hoop compression. Under 
these conditions vertical compression reaches 
a maximum of 340lb per square inch at 
level 466m on the water face and vertical 
tension on the air face 120 Ib per square inch 
at 479m; there is no hoop tension nor 
vertical tension on the water face. A tem- 
perature rise lowers the maximum hoop 
compression, but increases the vertical com- 
pression. For maximum temperature fall 
the maximum hoop compression increases 
to 515 Ib per square inch, which is the highest 
stress found in the analysis. 


GROUTING 


The geology of the dam site was broadly 
favourable from the point of view of struc- 
tural foundations and abutments, but neces- 
sitated a very extensive programme, first of 
investigation and then of grouting, to ensure 
that the reservoir would not leak. In fact, 
the grouting programme is considered to be 
probably the largest of its kind which has 
ever been undertaken. 

Dokan gorge cuts through an anticlinal 
ridge of cretaceous rocks which are massive 
in character and mechanically strong. The 
bed rock is dolomite, which is overlain by 
limestone, shale and marl. The solution 
effects characteristic of limestone and dolo- 
mite were the principal reason for the 
grouting programme. Several systems of 
caverns were found, particularly on the left 
bank, but they seldom extended far into the 
rock mass, since drainage tended to follow 
the dip (the strike direction is generally 
north-west-south-east) of the strata to the 
ground surface. 

The cut-off curtain of grouted rock extends 
into the high ground on each side of the 
dam. Most of the drilling and grouting was 
done from the two tunnels shown on the 
plan but drilling was also done from the 
surface beyond the ends of the tunnels. The 
grouting tunnels were generally unlined but 
with a concrete invert ; their cross section- 
an Ilft 6in by 8ft horseshoe—was large 
enough to work with a wagon drill. The 
tunnels were lined, however, where they 
crossed major fissures, so that the tunnels 


+ “The Experimental and Mathematical Analyss of Arch 
Dams with Special Reference to Dokan,”’ by Professor D. N 
da G. Allen L. Chitty. Professor A. J. S. Pippard and R. T 
Severn ; and “ The Determination of the Stresses in an Arch 
Dam from a Rubber Model,”* by L. Chitty and Professor A. J. S 


Pippard. 





themselves did not form leakage paths. 

The curtain was formed by grouting from 
a single line of holes. Depths up to 100m 
were drilled by wagon drills ; rotary drills 
with tungsten-carbide or diamond bits were 
used for greater depths, or for upwardly- 
inclined holes. As the work proceeded. 
knowledge of the nature of the ground and 
the efficacy of the treatment was built up 
and secondary and sometimes tertiary holes 
were drilled between the primary ones, and 
further grouting carried out. 

A thin mix with a water/cement ratio of 8 
was used at the start of grouting and this 
was thickened if the design pressure was not 
soon approached, and thinned again when 
the pressure built up. The maximum pres- 
sures used for grouting were 285 |b per square 
inch in limestone and 570 Ib per square inch 
in the dolomite. In badly fissured regions 
the maximum pressure was 285 Ib per square 
inch. When pressures did not increase 
satisfactorily a fine sand was mixed with the 
grout. 

The left bank curtain extends for almost 
4500ft from the dam and the right bank one 
for 3400ft. In addition, there is the curtain 
below the dam, which was largely grouted at 
the stage of foundation construction and 
which did not consume large quantities of 
grout except where a group of springs was 
intercepted and special treatment was needed. 
Further grouting work was also undertaken 
to strengthen the left abutment and provide 
complete assurance that the rock would take 
the thrust of the dam arch: 750,000 cubic 
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yards of rock were treated in this region, up 
to a pressure of 142 Ib per square inch. The 
magnitude of the grouting works can be 


judged from the figures in Table II. 


Taste Il-—Principal Data for Grouting Programme 


The grout curtain : 


Area of grout curtain 4,528,000 square feet 


lotal length of grout curtain 8,32Sft 
Total length of drill holes 601 OOOTT 
Materials consumed in grout mixtures 
Cement 45,600 tonnes 
Sand 32,200 tonnes 


Water More than 100,000 
tonnes 
Unit rates of grout consumption (dry 
materials) : 
Per foot drilled 283 1b 
Per square foot of curtain 35° Sib 


Strengthening left bank abutment 


Volume of rock treated 750,000 cubic yards 
Total length of drill holes 95,000ft 
Materials consumed : 

Cement 1,707 tonnes 


Sand 471 tonnes 
Unit rate of consumption (dry 
materials) 


After treatment, over sixty test holes were 
drilled to assess the efficacy of the grout 
curtain. In general terms, it was concluded 
that a high standard of watertightness had 
been achieved. 


0-25 tb per cubic foot 


CONCRETING THE DAM 

Concrete for the dam was weigh-batched 
and mixed at a central station which had 
four | cubic metre mixers. It was then taken 
by dumpers and transferred to 2 cubic metre 
cableway skips. There were four 6-tonne 
cableways which placed all the concrete for 
the dam except for the left abutment, where a 
derrick placed concrete from the subsidiary 


batching plant shown on the plan. Lifts of 
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5ft were generally used and concreting was 
carried on day and night during the winter, 
but not in the day during the summer. 
During the main concreting programme a 
rate of 28,000 cubic yards per month was 
maintained for fourteen months. The follow- 
ing data for the concrete are arranged 
according to the * brief description ” recom- 
mended by the International Sub-committee 
on Concrete of the Congress on Large 
Dams. 

(a) Cement content: 337 Ib per cubic 
yard. On water face for a thickness of 13ft 
and for 6°6ft depth over the foundations, 
421 Ib per cubic yard. 

(b) Effective water/cement ratio : 0- 7-0-9. 

(c) Type of cement: low heat Portland 
(B.S.S. 1370 : 1947) from either Baghdad or 
Sarchinar cement works. 

(/) Petrology of aggregate : crushed 
limestone from a quarry on the right bank, 
including the sand. The gradings produced 
were : 6in to 3in; 3in to 2in; 2in to lin; 
lin to gin; gin to jin for coarse aggregate. 
Continuous grading was in fact achieved by 
omitting the second largest and the smallest 
gradings listed, owing to undersizes in each 
grade. Sand was graded hydraulically to 
Class A, B.S.S. 882, except that only 5 per 
cent passed the No. 100 sieve. 

(e) Method of compaction: by heavy- 
duty immersion vibrators, each of 4 h.p., 
and operating at 10,000 r.p.m. Each |-5m 
lift was placed in at least two layers. 

({) An air-entraining agent—generally 
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The dam site, showing the permanent works, constructional works and plant installation 




















































Upstream face of dam during construction. The 
irrigation intake are of precast concrete. There is 
wooded, and the trash racks are intended 


(g) Estimated air content of finished con- 
crete 2 per cent by volume. 

The hearting concrete was, in fact, about a 
10: 1 mix. Twenty-eight-day cube strengths 
(the large aggregate was sieved out to make 
the test cubes) of 3937 Ib and 4482 Ib per 
square inch were obtained respectively from 
concrete made with cement from the two 
works, the corresponding figures for standard 
deviation being 661 and 682 

Cooling of the concrete was effected by 
circulating water from a refrigerator plant in 
pipes laid as shown in one of the illustrations. 
Apart from the usual reason of controlling 
the temperature rise caused by the heat of 
hydration of the cement, two other factors 
were operative. The downstream face of the 
dam is exposed to the sun and it was estimated 
that a temperature difference of 30 deg. Fah. 
would exist when the reservoir was full, 
between the two faces. It was therefore con- 
sidered that the final temperature pattern in 
parts of the dam where the concrete was 
restrained (e.g. by foundation rock or pen- 
stocks) should be established in three months 
while the concrete was still plastic. In other 
areas, the temperature was lowered to a few 
degrees below the anticipated ultimate tem- 
perature prior to grouting the construction 
joints. Then subsequent increase of tem- 
perature would induce compression. This 
precaution was, it will be recalled, one of the 
assumptions inherent in the stress analysis of 
the dam. 

Grouting of the construction joints was 
done simultaneously at any one level, to 
avoid unbalanced horizontal thrust. The 
grouting pressure was 28 Ib per square inch. 


OTHER CONSTRUCTIONAL WORKS 


Some of the leading features of the various 
works ancillary to the dam itself are now 
given. 

Penstocks.—One of the illustrations shows 
construction at the stage when the penstocks 
are being embedded in the concrete of the 
dam. There are five of them, each 12ft in 
diameter, and of welded steel. The circular 
bracing to be seen hooped around each 
penstock serves to relieve tensile stresses in 
the neighbouring concrete, and obviates 
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trash racks for the five turbines’ intakes and the 
no cleaning mechanism, since the uplands are un- 
only to prevent accidents to the turbines 


the need for internal bracing at the con- 
structional stage. 

Four of the penstocks are closed by 
domed closing-pieces on the downstream 
side. Each of them has capacity to supply a 
40MW turbine when the power station is 
built. There are also two culverts which 
discharge irrigation water through sleeve- 
valve discharge regulators into the river on 
the downstream side of the dam. The fifth 
penstock has in fact been extended and 
aligned with these two outlets, as a third 
irrigation supply. 

All seven of these openings have a gate 
well close to the upstream face of the dam, 
and a single emergency gate can be carried 
on a rail-mounted portal crane of 150 tons 
capacity to any one of them. In addition 
the irrigation outlets are each controlled by 
a butterfly valve. 

Flood Control Works.—Design of the two 
spillways was governed by the method of 
reservoir operation outlined in the next 
section of this article. Referring again to 
the plan it will be seen that there are two 
flood spillways, one of which is controlled 
by three vertical-lift gates and thus governs 
the top water level of the reservoir. The 
second is a bellmouth spillway, which dis- 
charges into the diversion tunnel, just below 
the concrete plug which was built in this 
tunnel on completion of the dam. The 
diameter of the tunnel was then reduced 
and a new outlet giving satisfactory hydraulic 
characteristics was built. This bellmouth 
spillway is an exceptionally large one. Its 
diameter is 140ft at the weir and 41ft at the 
shaft, and its discharge capacity is 65,600 
cusecs at 13ft head. It was built with precast 
concrete blocks. 

The combined discharge capacity of both 
spillways for a reservoir level of 516m is 
151,000 cusecs. 


OPERATION OF RESERVOIR 


An interesting aspect of the design of the 
Dokan scheme has been an intensive study 
of the operation of the reservoir, based on 
irrigation demands and the flows in the 
Lesser Zab over a ten-year period. The 
demand for water from storage for irrigation 
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occurs during the second half of the year. 
The flow of the river is quite extreme in its 
irregularity, but nevertheless the Dokan 
reservoir is large enough to maintain a supply 
of 4,000,000 acre feet per annum over a 
ten-year dry period, combined with flood 
protection, but with rather limited firm 
power generation. If one assumes an 
average depth of 4ft per annum for irrigation, 
the reservoir is able to irrigate about 1,000,000 
acres. 

Recent investigations have shown that 
some of the best agricultural land in Iraq 
is in the region of Kirkuk. This upland area 
is well situated to receive irrigation supplies 
from a canalisation system from the Lesser 
Zab. The system might well include upland 
areas lying between Kirkuk and the Diyala 
river, and augmentation of water to other 
areas already under irrigation in the Tigris 
catchment. 

The basic principle of the operating study 
has been the use of a “ Reservoir operation 
rule curve”’ governing flood protection. 
The rule curve is shown in the diagram 
herewith, from which it will be seen that the 
reservoir level is drawn down to a maximum 
of 505m, that is 6m below top water level, 
in the winter period, with specified inter- 
mediate maximum levels over autumn and 
spring transition periods as shown, such 
that top water level is permissible only 
during June, July and August. Use of this 
method is possible because of the invariable 
succession of dry summers and rainy winters. 
From the beginning of March, the prob- 
ability of a major flood diminishes, and 
hence a gradual decrease of flood storage is 
permissible. Some of the principal river 
flow and storage figures will illustrate the 
position, and so are given in Table IIL. 

A practical result of the reservoir study 
has been that adherence to the rule curve 
does not significantly reduce the value of 
the reservoir as a source of irrigation water. 
Another result has been that the total spill- 
way capacity could be reduced to 4300 
cumecs, whereas the “design flood” is 
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Entrance of diversion tunnel showing bulkhead gates 
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Early stages in concreting the dam are illustrated on this page. The upper view shows typical blocks ready for concreting, with shuttering and cooling 
coils in position. Formwork for an inspection gallery is being prepared, and in the background concrete is being placed. 
in the lower view the penstocks are shown partly erected. The hoop-shaped steel bracing surrounding each penstock serves to stiffen the penstock while 
the concrete around it is placed and sets, and also as reinforcement in the completed structure. On the left is the partly constructed outlet block of the irriga- 
tion supply tunnel, and in the centre foreground the downstream weir is under construction 
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Irrigation supply tunnel intake with trash rack nearly 
completed 


13,300 cumecs. We also illustrate the flood 
hydrograph for the “ design flood” routed 
through the reservoir. 

Subsequently, the Hydrological Survey of 
Iraq estimated that the “ probable maximum 
flood”’ had a peak discharge of 18,000 cumecs, 
but as the volume of this estimated flood 
was approximately the same as the volume 
of the “design flood,” no increase in 


TasBLe Iil-—Hydrological Data for Dokan Reservoir 


Discharge of the River Zab at Dokan 
Long-term average 
Maximum recorded flood 


203 cumecs 
3,660 cumecs 


Minimum recorded summer flow 26 cumecs 
Normal range of flow variation 2,000 to 45 cumecs 
Design flood 13,300 cumecs 
Useful storage capacity of reservoir 6-8 10° cubic metres 
Mean annua! discharge 6 4. 10° cubic metres 
Flood storage available above S0Sm 
level (i.e. up to end of February) 1-S. 10° cubic metres 
Flood storage on May 1 0-3. 10" cubic metres 
Estimated annual yield of reservoir for 


irrigation 5-15» 10° cubic metres 


the total spillway capacity was needed. 
It will be evident that in the early years 
of the reservoir’s life there will be ample 
surplus of water for hydro-electric power 
generation. Paradoxically enough, — the 
centres of power consumption are situated 
nearer to the oil fields whose waste gases 
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offer cheaper power at the moment even 
than the construction of the Dokan power 
station. Hence the penstocks have been 
‘blanked off,” as already described, and 
work on the power station is not yet in 
prospect though an installation of five 
40MW sets is provided for. 

The problems of reservoir operation have 
been described briefly, and for a fuller 
explanation of this absorbing subject we 
would refer the reader to a paper given at 


Note: 1 cumec= 38° 3 cusecs 
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Hydrograph of ** design flood ”’ 


the 1957 sectional meeting at Belgrade ot 
the World Power Conference. Sufficient 
has been written here, however, to indicate 
the critical importance of the Dokan reser- 
voir to the success of the widespread irriga- 
tion schemes below it, and of its equally 
important functions of flood control and 
year-to-year storage and its potentiality 
for power generation. Only one other fact 
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need be mentioned affecting reservoir opera- 
tion, viz. that of silting. It has been estimated 
that the silt load of the Lesser Zab at the 
reservoir is in the region of 1,000,000 cubic 
metres per year. This figure is equivalent 
to about one hundredth of | per cent of the 
total storage at the start of the reservoir’s life, 
so the rate of loss of capacity is very small. 

From the foregoing description, it will 
have been evident that the design and con- 
struction of the Dokan dam have brought 
with them unusually interesting engineering 
problems, and correspondingly elegant 
design solutions. Thus a_ great deal of 
ground has had to be covered in these 
columns, and some aspects of the work 
have scarcely been mentioned. However, 
a scheme of such magnitude attracts 
numerous papers, and apart from those 
already referred to, the constructional aspects 
of the scheme will be expounded upon in 
papers to be presented this month at the 
Institution of Civil Engineers, at the Novem- 
ber 17 meeting, and entitled : ** The Dokan 
Project.” 1. “* The Dam,” by G. M. Binnie, 
J. G. Campbell, R. H. Edginton, C. A. 
Fogden, and N. H. Gimson (paper No. 
6389). 2.‘ The Flood Disposal Works 
and the Grouted Cut-off Curtain,” by G. M. 
Binnie, J. G. Campbell, N. H. Gimson, 
C. A. Gillott and P. F. F. Lancaster-Jones 
(paper No. 6390) 


Application of Irradiation in Industry 


The application of irradiation in industry was discussed in a paper by M. C. 
Crowley-Milling* at a meeting of the Institution of Electrical Engineers in 


London on November 5. 


The author began by showing that only x-rays and 


high speed electrons need be considered for industrial irradiation. He went on to 
discuss possible applications, the methods of producing such radiation, and the 


problems of introducing them to industr) 
of irradiation with special reference to electron systems 


He ended by considering the economics 
Extracts from the 


paper are reproduced here 


VER the last ten years, many workers 

have been investigating the effects of 
ionising radiation on various materials, and 
it has been shown that irradiation can be a 
commercially useful process. Up to date, 
it has only been used in comparatively few 
instances, but it is anticipated that the 
number of installations will increase very 
greatly in the next ten years. The aim of 
the paper is to provide a brief engineering 
approach to the special problems of apply- 
ing irradiation in industry. 


TYPES OF RADIATION 


There are two types of ionising radiation, 
namely electromagnetic waves and streams 
of particles. The electromagnetic waves of 
interest are those of very short wavelength, 
known as X-rays or y-rays. It has been 
usual to call such radiation X-rays when 
produced by the slowing of high-speed 
particles in a target material, and y-rays 
when produced by radioactive disintegration, 
but they are physically identical. 

lonisation can be caused directly by 
charged particles, such as electrons, and 
indirectly by neutral particles, i.e. neutrons. 
High-energy charged particles heavier than 
electrons are expensive to produce and have 
a much smaller range than electrons of the 
same energy, and are not likely to be applied 
commercially. Irradiation by neutrons can 
cause the production of radioactive isotopes 


: Paper BI “The Potential Benefits for Irrigation, Flood 
Protection, and Power of the Dokan Dam Scheme in Iraq,"” by 
G. M. Binnie. This paper is superseded to some extent by the 
proposal mentioned above to irrigate the Kirkuk area 


* Metropolitan-Vickers Electrical Company, Ltd. 


of some materials, and so is not to be 
recommended. 

This leaves high-energy electrons as the 
only particles suitable for industrial irradia- 
tion. Streams of electrons are sometimes 
known as cathode rays, and, if produced by 
radioactive disintegration, they are also 
known as £-rays. 

Dose Units and Activity.—\n nearly all 
cases, the ionisation produced, and thus the 
desired effect is proportional to the power 
absorbed in the material. Several units have 
been used in the past to describe the radia- 
tion dose, but, at the International Radio- 
logical Conference held in Copenhagen in 
1953, it was agreed that the unit of absorbed 
dose should be the rad. A substance is said 
to have received a dose of | rad when it 
has absorbed 100 ergs per gramme of 
material, from any kind of radiation. For 
engineering applications its multiple, the 
megarad, is more useful. This is equivalent 
to the absorption of 10 joules per gramme 
or 1:26 watt-hours per Ib. Thus about 
S00 Ib per hour of material can be given a 
dose of | megarad for each kilowatt of 
power fully utilised. 


APPLICATIONS 


The main applications for irradiation can 
be divided into two classes : one in which 
it is desired to change the molecular com- 
position of a material to alter its properties, 
and the other in which it is desired to affect 
some impurity or unwanted part without 
appreciable effect on the main body of the 
material. 

The first class includes polymerisation and 
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cross-linking of plastics, including the for- 
mation of copolymers, vulcanisation of 
rubbers, halogenisation of aromatic com- 
pounds and other chemical effects. 

The second class includes sterilisation of 
pharmaceuticals, preservation of food, dis- 
infestation, and prevention of sprouting 
of potatoes and onions. 

Polymerisation and Cross-Linking of 
Plastics.—Large doses of radiation can 
cause polymerisation and cross-linking in 
plastics.» * Doses needed are of the order 
of 5-100 megarads. 

Polythene, when fully cross-linked, no 
longer melts, and it remains as a rubber- 
like solid up to a temperature of about 
350 deg. Cent., and resists organic solvents. 
Although the development of high-tempera- 
ture polythenes has made irradiation unneces- 
sary in a number of applications, it is still 
needed for temperatures over 125 deg. Cent. 
or for use in oils. The main applications of 
irradiated polythene so far are for small 
parts, such as valve holders, containing 
inserts which have to withstand the heat of 
soldering, and for cables and tapes. Poly- 
thene-insulated wire and wrapping tapes are 
available commercially in this country and 
the United States.** Graft polymerisation, 
in which a monomer is polymerised in 
contact with a different polymer, forming an 
intimate bond, is also possible by means of 
irradiation. Possible applications are the 
bonding of a layer of styrene to polytetra- 
fluorethylene to improve the adhesive 
properties. 

Some other plastics, such as p.v.c., degrade 
when subjected to large doses of radiation. 

Vulcanisation of Rubbers.—Vulcanisation 
is a form of polymerisation, and both 
natural and synthetic rubbers can be vulcan- 
ised by irradiation.” The chemical agents 
needed for heat vulcanisation are not required 
and a better product results. It is reported 
that motor tyres vulcanised by irradiation 
have 10 per cent greater abrasion resistance 
than ordinary tyres.® Silicone rubbers vul- 
canised easily and rapidly by irradiation.’ 

Chemical Reactions-—Many chemical re- 
actions can be initiated by irradiation. For 
example, when aromatic compounds are 
irradiated in the presence of halogens, 
addition products are formed. One process, 
the formation of y-hexachlorocyclohexane, 
a powerful insecticide, by the irradiation 
of a mixture of benzene and chlorine, has 
been shown to be commercially attractive.* 
if hydrocarbons are irradiated in the presence 
of sulphur dioxide and oxygen, sulphonic 
acids are produced, which are the bases for 
certain detergents.” Other chemical pro- 
such as the cracking of hydro- 


cesses, 
carbons to produce improved fuels, are 
under investigation.'® 

Sterilisation of Pharmaceuticals.—Consider- 


able experimental evidence exists that doses 
of the order of 2-5 megarads will reduce the 
probability of finding a living organism by a 
factor’»'* of at least 10°”. Unless the 
initial contamination is excessive, such a 
reduction is acceptable as giving complete 
sterility, and electron sterilisation has been 
applied commercially to eye-drops and 
surgical sutures.’* Further applications are 
likely to follow slowly, as there is an under- 
standable desire to make certain that there 
are no harmful effects. Some changes may 
be necessary to the relevant Food and Drug 
Acts before radiation sterilisation can be 
applied widely. eA 

The dose needed for sterilisation causes 
only a small rise in temperature, and thus 
heat-sensitive drugs can be sterilised, as 
can surgical instruments, dressings, blankets, 
&c.. which would be damaged by heat. 
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Preservation of Food.—Probably more 
money is being spent on investigations into 
the possibility of preserving food by irradia- 
tion than on any other application, mainly 
owing to the programme of the Quarter- 
masters’ Division of the United States Army 
involving the expenditure of several million 
dollars." 

As with pharmaceuticals, foods can be 
effectively sterilised with doses of the order 
of 2-5 megarads, but such doses cause 
unacceptable changes of taste in most foods. 
Those least affected, namely, pork, poultry, 
vegetables and fruit, have been irradiated 
and fed to animals and human beings to 
determine any ill effects. So far none have 
been reported.!® Lower doses, of the order 
of 50,000-500,000 rads, do not cause com- 
plete sterilisation, but improve the keeping 
qualities of many foods, and may allow 
storage under chilled conditions, rather than 
deep freezing. Irradiation with low-energy 
electrons, which do not penetrate deeply, 
may be helpful in reducing the growth of 
moulds on fruit, without appreciable effect on 
the taste. 

Tas_e 1—Electron 
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very-high-speed vacuum pumps, so that a low 
pressure can be maintained in the vacuum 
chamber despite the direct connection to the 
atmosphere. 

At higher energies thin windows can be 
used. These reduce the effective energy by 
about 150kV. The loss of efficiency is still 
noticeable, and thus special attention to 
window cooling is needed at high powers. 
For these higher-energy machines, the power 
supply usually takes the form of a resonant 
transformer or electrostatic generator. 

The _resonant-transformer accelerator, 
developed mainly in the United States,?° 
uses an air-cored transformer excited at its 
resonant frequency, which is usually some 
multiple of the mains supply frequency. The 
accelerator tube is mounted in the centre of 
the transformer. The transformer is con- 
tained in a steel tank filled with sulphur 
hexafluoride under pressure to prevent 
breakdown. An alternating voltage is applied 
to the accelerator tube, and current passes on 
alternate half-cycles. The resonant-trans- 
former accelerators available commercially 
are given in Table I. 


Accelerators Available 


Approximate Approximate 


Iype | Maker Electron Mean price of cost per kW* 
energy power accelerator 
Me\ kW Dollars t 
Resonant transformer A 1 44 69,000 5,400"! 
2 10 120.000 4,300°' 
3.45 
Van de Graaff B 1 0-25 40,000 §7,000 
[-S 2-5 50,000 7,100 
2 0-5 73,000 52,000 
3 3 130,000 15,500 
Linear accelerator B 6:5 4 194,000 17,400 
9 4 224,000 20,000 
4 6 4 145,000 13,000" 
j dD 6 5 
10 5 
20 2°3 
i 4 0-8 £30,000 £37,500 
t 4 j £30,000! £30,000 
5 5 £50,000 £10,000 
10 10 « £90.000+ £9000 
* Conversion at 2.80 dollars = £1 (neglecting import duty, taxes, &c.) 


The exact figure depends on equipment provided 
rhe figures are supplied by manufacturers unless references are given 


Potatoes and onions can be stored without 
sprouting if previously given a dose of about 
10,000-20,000 rads.?® 

Disinfestation.—Doses of the order of 
50,000 rads are lethal for most insect pests. 
and any not killed by this dose do not 
reproduce. Most insect eggs are made 
infertile by even lower doses.'’ Food 
parasites can also be killed in this manner, 
such as trichina in pork, which requires doses 
of the order of 30,000 rads."* 


PRODUCTION OF RADIATION By ELECTRON 


ACCELERATORS 

Direct Accelerators.—Direct accelerators 
are the simplest type of electron accelerators 
and take the form of a high-voltage supply 
which can be alternating, half-wave rectified, 
or smoothed direct current, connected 
between the anode and cathode of an evacu- 
ated tube. Shaping of the electrodes, or 
additional focusing electrodes, allow the 
accelerated electrons to be formed into a 
narrow beam which passes through a hole 
in the anode, which is usually at earth 
potential. It is then necessary to bring the 
electron beam through the vacuum envelope. 
At low energies, under 500 keV, any practical 
vacuum window will absorb a high propor- 
tion of the electron power. This causes 
difficulties with window cooling, as well as 
reducing the efficiency. The difficulty has 
been overcome in one equipment by focusing 
the beam to a very small diameter and 
passing it through a narrow tube between the 
vacuum system and the outside atmosphere.'* 
This tube has a labyrinth system fitted with 


The electrostatic generator most used is 
that due to Van de Graaff.'® A moving 
belt is used to transfer charge from a low- 
potential electrode to a high-potential elec- 
trode. An electron tube, similar to that 
used in the resonant transformer, is con- 
nected between the high-potential electrode 
and earth. The steel container allows the 
whole equipment to be enclosed in a mixture 
of nitrogen and carbon dioxide at several 
atmospheres pressure to prevent breakdown. 
Van de Graaff generators have been con- 
structed to produce voltages of the order of 


TABLE Il——Running Cost of Electron Accelerator 
Capital cost Hourly running costs 
£ is d 
S MeV SkW linear Klystron replace- 
accelerator $0,000 ment is 0 
Building and con- Modulator valves 10 O 
veyor 20,000 Other valves and 
Spares 4,000 components 5 0 
- Skilled mainten- 
74,000 ance (part time) ; 0 
Miscellaneous 3 6 
Electric power 
42kW at Id 3 6 


200 
Total costs (per hour) 


40 hours per week Continuous service 


Es @ 2 <4 

Depreciation on capital 10- 
year basis 317 0 9 3 

Interest on capital, 5 per cent 
on £37,000 18 6 4 6 
Running costs 200 2.2 @ 
Total 615 6 ;3 9 
or 170 + 


t kilowatt-hour 
Equivalent to about 0-4d. per megarad-Ib 


per kilowatt - hour 
0- 2d. per megarad-!b 


& MeV, but the limit for reliable commercial 
operation seems to be about 3 MeV, and the 
models commercially available are given in 
Table I. 

Indirect Accelerators.—For reliable pro- 
duction of electrons with energies higher than 
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about 3 MeV, indirect accelerators must be 
used, and these obtain the necessary accelera- 
tion without the use of very high potentials. 
The indirect accelerator which has made 
possible the provision of high powers at high 
electron energies is the microwave linear 
accelerator.“ In one typical form, elec- 
trons are accelerated by the axial field 
due to an rf. wave travelling down 
a special waveguide at the same velocity as 
the electrons. Early accelerators used mag- 
netrons** *8 to supply the r.f. power needed, 
and were thereby limited to outputs of the 
order of 1kKW mean power, but very-high- 
power klystrons have now been developed for 
this purpose,“ removing the limit on power 
that can be produced by a single accelerator. 
There is no fundamental limit to the energy 
attainable by a linear accelerator, but, as 
mentioned above, a_ practical limit for 
irradiation purposes may be set by the 
production of radioactive isotopes in the 
material being irradiated. The highest-power 
linear accelerator yet constructed was built 
for neutron research® and was designed for a 
power output of 30kKW at 25 MeV. This 
machine is made up of six sections, and a 
smaller number of sections would make a 
suitable irradiation source, such as 4 MeV. 
SkW: 8& MeV, 10kW, &c. Variation in 
waveguide length and the number of klystrons 
makes it possible to produce a machine to 
fit almost any specification of energy and 
power likely to be required for irradiation. 
A number of linear accelerators are com- 
mercially available. Those known are listed 
in Table I. 


v-RAYS FOR IRRADIATION 


The main sources of y-rays for irradiation 
are the radioactive isotopes produced by 
nuclear fission or neutron bombardment. 

Fission Products.—When uranium 235 is 
split a large number of radioactive isotopes 
are produced, ranging from rhodium 106 
with a half-life of thirty seconds, to cesium 
137 with a half-life of thirty years. 

There are several ways of utilising the 
fission products. 

(a) Direct irradiation in a nuclear reactor. 
The irradiation dose from neutrons would 
probably exceed the y-ray dose, and there 
would be a great risk of induced activity in 
the material being irradiated. 

(b) Circulating fuel. In a_ liquid-fuel 
reactor it would be possible to circulate the 
fuel, containing the fission products, through 
an irradiation chamber. Delayed neutrons 
may well be a serious problem, and the 
quantity of fuel required for the reactor would 
be increased considerably. 

(c) Gaseous fission products from a liquid- 
fuel reactor. About one-third of the fission 
products are gaseous, and if the reactor uses 
liquid fuel, such as a solution of uranium 
salts in water, the gases can be removed and 
pumped to an irradiation cell. Most of the 
y-rays radiated from the gaseous products are 
of low energy, below 0-5 MeV, and thus a 
large amount of the power would be absorbed 
in the double-walled container needed for 
safety. 

(d) Fuel rods from reactor. The fuel rods 
of a solid-fuel reactor become “ poisoned ~ 
with fission products after a while, and have 
to be removed for reprocessing. It is usual 
to store these under water for some months, 
to allow the activity to fall to a low level 
before reprocessing. Such rods have been 
used, on a small scale, to provide experi- 
mental irradiation facilities. Most of the 
activity is due to short-lived isotopes, and 
thus the fall of activity with time is very 
rapid at first when the activity is high. The 
average energy is low (about 0-8 MeV) and 
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the self-absorption in the rods 1s high, so 
that the available power is small. Transport 
of the fuel rods may be a problem which may 
be realised when the proposal described in 
reference *° is considered. Here an average 
of seventy-six fuel elements need replacing 
each week, and it is likely that each element 
would have to be transported separately in 
several tons of lead. The effective power of 
this facility is 4-9kW. 

(e) Separated fission products. Potentially 
the most useful of the separated fission pro- 
ducts is cesium 137. In this country it is 
separated as the sulphate salt with an 
activity of about 17 curies per gramme or 
about 30W per pound. Figures are not 
available, but it is thought that the annual 
production is not more than a few thousand 
curies. It has been estimated that, as a 
result of the power-reactor programme, the 
annual production?’ of cesium 137 should 
be 10’ curies by 1965. If all this could be 
separated and concentrated it would be 
equivalent to a gross power of under 40kW. 

Radioactive Elements Produced by Neutron 
Bombardment.—A number of elements can 
be made radioactive by neutron bombard- 


ment. Those most suitable for irradiation 
have a _ large cross-section for neutron 
capture and give high-energy y-rays on 


disintegration. They can be divided into two 
classes, depending on whether the isotope 
has a short half-life, and so must be used at 
the reactor, or a long half-life, so that it can 
be used anywhere. In the first class the most 
suitable elements are sodium, manganese and 
indium, and in the second, cobalt. 

( f) Sodium-cooled reactor. In a reactor 
cooled with liquid sodium, it would be 
possible to circulate the coolant through an 
irradiation cell, while the sodium 24, formed 
by neutron capture in the reactor, could 
provide the y-ray source as it decayed back 
to the normal sodium 23. This need not 
interfere with the operation of the reactor, 
the radiation level would vary with reactor 
power level, but with a considerable time 
lag, owing to the fifteen-hour half-life. 

(g) Induced activity in circulating liquid. 
If solutions of salts of manganese or indium 
are circulated first through a reactor and 
then through an irradiation cell, the man- 
ganese 56 or indium 116 produced by 
neutron capture in the reactor will decay 
in the irradiation cell. A special reactor 
would be needed for optimum  opera- 
tion, and such a one was planned for 
the Quartermasters’ Division of the United 
States Army, using indium-sulphate solution 
as the circulating material.** It is under- 
stood that initial estimates of the cost proved 
to be too low, and the project has been 
dropped. It is to be replaced by an irradia- 
tion facility®® using cobalt 60. 

(h) Cobalt 60. The long half-life of over 
tive years, the high activity possible, and the 
reasonably high y-ray energy produced, 
make cobalt 60 the most suitable of all 
isotopes for irradiation, but the restricted 
facilities for its production and high cost 
reduce the probability of its becoming com- 
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mercially attractive. The annual production 
of cobalt 60 in this country is not revealed, 
but the largest single source reported is one 
of 10,000 curies at Waniage.*® The present 
published cost of cobalt 60 is about £2 per 
curie, or £140 per watt. The current annual 
production of cobalt 60 in the United 
States is reported to be 300,000 curies, and 
the largest single unit outside Oak Ridge is 
one**® of 62,000 curies, or about IkW. 
[he cobalt 60 unit for the United States 
Quartermasters’ Corps is planned to use 
about 2 mega-curies, and production will 
have to be stepped up if that is to be achieved 
in a reasonable time. The present price of 
cobalt 60 in the United States is understood 
to be 2 dollars to 9 dollars per curie, depend- 
ing on activity. Statements have been made 
that the price of cobalt 60 should come 
down to 6 cents per curie, but a more real- 
istic survey estimates a minimum price of 
35 cents per curie,*! when produced in a 
special reactor. The latter figure represents 
24,000 dollars per gross kilowatt. 

The most detailed estimates published to 
date on the possible schemes for the use ot 
radioactive isotopes for large-scale irradia- 
tion are given in a report of the Quarter- 
masters’ Division of the United States 
Army.** This considers all the schemes 
given above with the exception of that for 
cobalt 60. 


PROBLEMS OF INDUSTRIAL APPLICATION 


The main problems to be solved in apply- 
ing irradiation sources for industrial use are 
those of achieving a uniform dose rate and 
maximum utilisation of the radiation power 
available, dose measurement, and shielding 
and protection for personnel. Some of these 
tend to differ for y-ray and electron sources, 
and will be dealt with separately. In addi- 
tion, there may be problems of cooling of the 
material when subjected to large doses. 

[The author discussed these problems in 
some detail and described the methods of 
applying electron radiation in practice.] 


ECONOMICS OF IRRADIATION 


The factors of greatest interest, from an 
economic point of view in planning an 
irradiation unit, are the capital cost of the 
equipment per kilowatt of useful power, and 
the running cost per kilowatt-hour, or per 
megarad-lb of potential dose. 

Electron Accelerators.-Figures are avail- 
able to make accurate estimates of the costs 
of irradiation using existing accelerators, 
and an estimate can be made as to the future 
trend. The capital cost of available machines 
is given in Table I and it can be seen that 
this varies between £4300 and £57,000 per 
kilowatt. 

Taking a 5 MeV SkW linear accelerator 
as typical of the type of machine suitable 
for large-scale irradiation, the author has 
made an estimate of the cost of various 
irradiation processes.** The various items 
contributing to the running costs are given 


rasce Lil The Cost of Irradiation Using a SkW Electron Linear Accelerator 


Process 


Megarad 


0-01 
0-05 
0-05 
0- $2 


Prevention of sprouting (potatoes) 
Disinfestation of grain 
Preservation of foodstuffs 
Sterilisation of drugs 


Vulcanisation of rubbers 


Treatment of plastics 


* Machine running eight hours per day, five days per week 


Typical dose 


Capacity of 
Estimated utilisation SkW machine | Approximate basic 
per hour cost of treatment* 
Per cent 

50 90 tons Is. 6d. per ton 
80 28 tons 4s. 8d. per ton 
45 16 tons Ss. 6d. per ton 

45 3600 Ib 4d. per Ib 

80 (in bulk) 1600 Ib id. per Ib 
5 (in phials) 100 ib Is. 4d. per it 

80 (in bulk) 640 Ib 24d. per ib 

25 (mouldings) 200 Ib 8d. per Ib 

80 (in bulk) 130 Ib Is. per Ib 
25 (mouldings: 40 Ib is. 4d. per th 

Low dose + High dose, 
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in Table I, trom which it can be seen that 
the overall cost is 27s. per kilowatt-hour, or 
0-4d. per megarad-lb. This is assuming 
operation for eight hours per day, five days 
a week. Continuous operation would reduce 
the cost to about 13s. per kilowatt-hour, 
or 0-2d. per megarad-lb. Even at the higher 
figure, the cost of treatment is quite low for 
many applications, and Table III shows 
the cost and quantity of material that can 
be treated per hour, for a number of cases. 
Other estimates** *" *3 put the cost of 
electron irradiation at 0-08—1-Od. per mega- 
rad-lb, depending on the size and type of 
machine. 

Future developments are likely to result 
in the simplification of the existing sizes of 
machines, and the production of larger 
machines, which should bring down. still 
further the cost of treatment 

y-Ray Sources.-\t is much more difficult 
to make an estimate of the cost of irradiation 
from y-ray sources, since there is, at present, 
no source large enough to be of industrial 
importance, although at least one is under 
construction. 

Owing to the low dose rate and consequent 
long hold-up time, the irradiation cells for 
isotope sources would have to be very 
large and the conveyor system quite compli- 
cated. In addition, some equipment must be 
provided for handling the source and remov- 
ing it when maintenance or recharging is 
required. Because of the high capital cost 
of the cell and such equipment, estimates 
show that, even if the isotopes were to be 
given away free of charge, the cost of using 
them would probably exceed the present- 
day cost of irradiation with electron beams, 
except for very-low-power installations. 


CONCLUSION 


The potential success of many processes 
involving the use of irradiation was demon- 
strated at least five years ago; the tech- 
niques for the production and application of 
the radiation have been developed, and it 
can be produced at an economic price 
However, the number of industrial instal- 
lations is very small. Those known to the 
author are given in Table I\ 





Tapie IV --dndustrial Installations 
7 MeV 3kW linear accelerato Sterilisation of surgical suture 
2 MeV kW Van de Graa Sterilisation of drugs 
1 MeV SkW (resonant trans Cross-linking of plastic wire 
2? MeV SkW /f formers coating and strip 
1 MeV SkW resonant trans 
former ( ss-linking of p 

i MeV SkW esonant tran Manufacture of tr soa 
2? MeV 10kW tormers 

Ihe reasons for the slow growth of 


industrial irradiation seem to be as follows : 

(a) The reluctance of industrial organisa- 
tions to incur the capital cost until someone 
else has proved the process on a large scale 

(b) High-power machines with the high 
energy necessary to penetrate a reasonable 
depth of material have only recently become 
available. 

(c) A number of applications, such as the 
sterilisation of drugs, may require change in 
Laws and Regulations to enable radiation 
processes to be used. 

(d)-Fear of the discovery of new chemical 
processes which might render irradiation 
unnecessary 

(e) Unrealistic statements about the low 
cost and availability ** in the near future ” of 
large isotope sources. 

In order to overcome at least partly, the 
first difficulty, a centre for pilot-production 
irradiation has recently been opened.*! 
Manufaciurers can try out suitable processes 
on a small scale without the capital expense 
of purchasing a machine. Other units 
equipped with conveyor systems and avail- 
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able for pilot production are given in 
Table V. 
Tapit V—Jnstallations with Conveyor Systems 


Suitable for Ratch or Pilot Production 


4 MeV 0-6kW linear accelera- 
tor Rental for all processes 
2 MeV 0-SkW Van de Graaff 


Cross-linking of plastic wire 
: coating and strip 
2MeV0-6kW Van de Graaff Cross-linking of plastic wire 


coating 
Rental! for all purposes 
Treatment of plastics 
Rental for all processes 
Rental for all purposes 


4 MeV 2kW linear accelerator 

3 MeV 3kW Van de Graaff 

2 MeV 0- SkW Van de Graaff 

8 MeV IkW linear accelerator 

8 MeV 2-SkW linear acceler- 
ator Renta! for all purposes 

A number of the processes for which 
irradiation is suitable, such as the disinfes- 
tation of grain, the prevention of sprouting 
of potatoes and the vulcanisation of silicone 
rubbers, can already be carried out by 
chemical means, but it can be shown that, 
for large quantities, irradiation can be the 
cheaper method. 

It is likely that electron accelerators will 
become simpler and more powerful in the 
future, and tend to reduce the cost of irradia- 
tion still further. On the other hand, if the 
experiments to produce power from fusion 
reactions are successful, present estimates of 
future supplies of isotopes may have to be 
reduced. The isotope power available may 
have to be reserved for special cases where 
material of considerable thickness needs to 
be irradiated. 
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Food-Irradiation Reactor,”’ 


British Communica- 


Research Station 


here has been built at Hemel Hempstead a research station to provide measure- 


ment and consultancy services 


on acoustic 


effects. Fundamental research will 


he financed from the proceeds of this work. 


A N independent organisation for practical 


investigation and research into noise 
problems, Acoustical Investigation and 
Research Organisation, Ltd., has now occu- 


pied a research station on the trading estate 
at Hemel Hempstead. A relatively small 
building, the acoustic research station is 
distinguished by having built on to its front 
a gantry for the removal and replacement 
of floor sections weighing 5 tons: _ these 
sections are laid at first floor level so that 
the transmission of simulated footstep noises 
can be observed below, in the reverberation 
chamber. On two sides of the reverberation 
chamber are the anechoic chamber and the 
source chamber, the former, like the rever- 
beration chamber, insulated completely 
from the structure of the building and resting 
on rubber mountings. The source chamber 
is the origin of test noises and does not need 
to be insulated : it is irregularly shaped and 
finished in high gloss paint, while diffusion 
of sound is achieved by suspended plastic 
reflector plates in irregular array, the first 
example of this technique in this country. 
The anechoic chamber is also unusual : 
instead of being enclosed by wedges it is 
hung with drapes of “* Bondacoust,”’ which 


are more easily applied, less liable to impact 
damage, and more easily moved for access 
to doors, electric switches, and so on. The 
floor of this chamber, as can be seen, consists 
of steel grids : for work at high frequencies 
these grids are removed. 

The final chamber is a duct, 40ft long and 
3ft square, buried outside the station for 
measurements at very low frequencies. 
Twenty feet of it is occupied by absorptive 
wedges to give the effect of infinite length, 
and these wedges can be blanked off with a 
reflector, making a standing wave tube for 
normal absorption measurements. 

The function of these chambers can be 
understood by consideration of the main 
classes of work undertaken. 

(1) Measurement of Sound Absorption. 
A.I.R.O’s laboratory is equipped to measure 
the sound absorption coefficients at random 
incidence of any material over the audible 
frequency range 40c s-10,000 c/s. In the case 
of frequencies at or above 100 c/s, these 
tests will be carried out in the reverberation 
chamber, according to British Standards, and 
in conditions identical to those at the 
National Physical Laboratory, using samples 
of 100 square feet placed on the floor of 
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The reverberation chamber showing the shallow pit to accept 100 square feet samples of sound-absorbent 
materials 


the chamber. Measurements of the chamber’s 
reverberation time with and without the 
sample enables the absorption coefficient of 
the material to be calculated. Measurements 
of the sound absorption coefficients of 
materials at frequencies below 100 cs will 
be carried out in the underground duct 
using the normal standing wave technique. 
There are also facilities for measuring the 
sound absorption coefficients of materials 
at normal incidence in the frequency range 
125 c/s—4000 c/s using the same technique in 
a standing wave tube in the laboratory. 

(2) Sound Transmission and Sound Insula- 
tion.-An important facility offered is the 
testing of sound-reducing partitions and 
windows, either from the point of view of 
their construction or the materials used. 

For example, in testing partition materials 
and constructions, the experimental sample 
is placed in the test aperture between the 
reverberation chamber and source chamber. 
An accurate measurement can then be 
taken of the airborne sound transmission 
loss characteristics of any type of partition 
at one-third octave intervals in the frequency 
range 40 cs to 10,000 cs according to 
B.S.S. 2750 : 1956. 

Similar measurements can be made for 
sound reducing floors and ceilings. In this 
case the test sample is placed in the aperture 
between the upper source chamber and the 
reverberation chamber. The efficiency of a 
floor or ceiling in reducing the transmission 
of impact sound, such as is caused by, for 
example, footsteps or machinery, can also 
be measured. 

In testing window constructions under 
normal conditions the sample is placed in 
the aperture between the reverberation 
chamber and the anechoic chamber, since 
the anechoic chamber gives the effect of 
open air conditions outside a window. 

(3) Noise Characteristics of Machines. 
Measurement of the noise characteristics of 
all kinds of mechanical and _ electrical 
machines and components will be carried 
out in the laboratory. The reverberation 
chamber, the anechoic chamber and the 
underground duct will all be employed to 
calculate sound power levels and spectral 
analysis of machine noise in the frequency 
range 20 cs to 20,000 c's at frequency 
intervals of from one-third octave to one- 
fortieth octave as required. Directivity pat- 





terns and polar diagrams can also be 


produced. 


In particular, the noise characteristics of 


all types of ventilation plant can be measured. 
Fan speeds can be varied within wide limits, 
and measurements can be taken under given 
suction or discharge pressure conditions. 
Where overall sound power levels are to be 
determined, the test fan will be mounted in 
the reverberation chamber. Alternatively, 
the test plant can be mounted in the anechoic 
chamber to enable directivity characteristics 
to be measured in open air conditions. 
Ventilation plant may be tested either work- 
ing into free air or with duct work installed 
at suction or/and discharge sides. 

The laboratory will also investigate the 


problems of noise generation by all types of 


machines, and projects involving the reduc- 
tion of noise in specific mechanical devices 
will be undertaken. 

(4) Vibration—The laboratory is fully 
equipped to carry out detailed measurements 
of all the parameters of mechanical vibra- 








The anechoic chamber is lined with yielding plastic 
material, and the steel grid floor is removable 
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tions, spectral analyses of vibration accelera- 


tion, and determination of velocity and 
displacement. The problems of vibration 
isolation can be fully investigated and 


resolved. 

(5) Electro-Acoustics.—A major activity at 
the laboratory will be the measurements and 
calibration of all types of electro-acoustic 
transducers, in particular microphones and 
loudspeakers 

Measurements of the sensitivity of all 
types of microphones will be carried out in 
the anechoic chamber at any required range 
or incidence. Free field microphone fre- 
quency response measurements can be taken 
over the frequency range 20-20,000 c's and the 
response can be measured either as a con- 
tinuous function of frequency or as point- 
to-point measurements, at frequency intervals 
which can be as close as one-fortieth octave 
apart. Free field measurements at frequen- 
cies above 100 cs will be carried out in 
the anechoic chamber and measurements at 
frequencies below 160 c/s will be made in 
the underground duct. An alternation tech- 
nique will be used. 

Full facilities are also available for the 
determination of microphone directivity 
characteristics, and sets of polar diagrams 
can be produced for all frequencies under 
free field conditions. 

The laboratory standard reference micro- 
phones will be periodically calibrated at the 
National Physical Laboratory. In addition, 
absolute reciprocity calibrations will be 
carried out frequently in the laboratory. 

Comprehensive measurements on the per- 
formance of loudspeakers under free field 
conditions can be undertaken in accordance 
with B.S.S. 2498 : 1954. The measurements 
include sensitivity, frequency responses, 
mean spherical! responses, polar responses, 
impedance measurements, transient  res- 
ponses, non-linear distortion, efficiency. 

These measurements can be carried out in 
the frequency range 20-20,000 c/s. Fre- 
quency response curves will be produced on 
the basis of either point-to-point measure- 
ments or continuous frequency responses, 
whichever is required. 

To simulate free field conditions, the loud- 
speaker will be placed in the anechoic 
chamber. At frequencies below 160 c/s the 
underground duct will be used. 

The laboratory will also undertake research 
on the design of loudspeakers. 

Measurement can be made of the perfor- 
mance of many other types of electro-acoustic 
transducers—such as artificial ears and tele- 
phones——and of audio-electronic instruments, 
such as tape recorders and reproducers, 
amplifiers, &c. 

To undertake these various forms of 
acoustic analysis, the laboratory is equipped 
with an extensive range of measuring devices 
of high accuracy. 

As a signal generator, a Bruel and Kjaer 
type 1014 beat frequency oscillator is 
employed. This instrument can scan a 
frequency range 20-20,000 c/s and extremely 
accurate selection of frequency is possible 
For many applications—for example, rever- 
beration chamber measurements—generation 
of * warble ” tone rather than “ pure ” tone 
is required, and this is available on this 
instrument, the modulation being con- 
tinuously variable up to 200 c/s at modulation 
frequencies of 1-32 c's. 

The output from this oscillator will be 
amplified through an extremely linear ampli- 
fier and fed from loudspeakers. In the case 
of both the reverberation chamber and the 
source chamber, a number of loudspeakers 
are placed in positions which will ensure 
adequate diffusion of sound in these rooms. 
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Ihe microphones to be used in the labora- 
tory are of two classes : 

(a) Moving coil “ ball and biscuit’ for 
use in the reverberation chamber, source 
chamber and underground duct. 

(b) Condenser microphones used in the 
anechoic chamber and others used as labora- 
tory standard microphones 

Analyses of noise, &c., are carried out by 
feeding the signal from the microphone 
through either a Bruel and Kjaer type 2109 
one-third octave spectrometer or a Bruel 
and Kjaer type 2107 peak frequency analyser. 
depending on the specific requirement. 

Frequently the one-third octave spectro- 
meter is more suitable, as in reverberation 
chamber absorption tests, standard sound 
transmission loss tests, &c., but in cases 
where close frequency content analyses are 
required, the peak frequency analyser is 
essential, as in spectra of machinery har- 


monics, exact determination of panel 
resonances, &c 
[he output from the one-third octave 


spectrometer or peak frequency analyser 1s 
frequently connected to a Bruel and Kjaer 
type 2304 high-speed level recorder, which 
plots graphically the voltage passed by the 
filters. Thus, permanent records of noise 
spectra, of reverberation decay, and of 
frequency responses, can be retained 

A very important feature of the oscillator, 
one-third octave spectrometer, peak analyser 
and high-speed level recorder, is that they 
can be coupled together mechanically and 
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driven simultaneously by the level recorder 
motor. Thus, by locking the oscillator 
frequency and one-third octave spectro- 
meter (or peak analyser) frequency and using 
suitably calibrated recording paper, many of 
the measurements can be carried out auto- 
matically over the entire frequency range. 
The resultant saving of time and elimination 
of the possibility of human error are obvious 
advantages. 

When vibration measurements are to be 
carried out. a Bruel and Kjaer type 1606 
accelerometer is used instead of a micro- 
phone, and by connecting via a preamplifier 
to the one-third octave spectrometer or 
peak analyser vibration spectra can be 
obtained. Suitable integrating networks in 
the preamplifier enable acceleration, velocity 
or vibration acceleration to be indicated 
directly. 

Normal incidence absorption measure- 
ments are carried out in a standing wave 
tube. A loudspeaker is rigidly mounted at 
one end and the test sample at the other end. 
A probe microphone moving longitudinally 
inside the tube explores the resultant plane 
wave for maxima and minima. Connection 
of the microphone to the one-third octave 
spectrometer enables the absorption coeffi- 
cient of the test material at any frequency to 
be read directly on the spectrometer meter. 
A tube 100cm in length is used for measure- 
ment of frequencies in the range 125 c/s to 
1200 c's, and a tube 28cm long is used for 
measurements in the frequency range 1000 
4000 c's. 


Developments at Scotstoun 


The aerial view of the Scotstoun 


yard of 
illustrates the compactness of the shipyard and engine works where, during the 


Yarrow and Co., Ltd., below. 


last five years, a considerable amount of reconstruction and reorganisation 


has taken place. 
production and enable the compan) 
competition 


staft of the Yarrow-Admiralt, 


This work has been undertaken to improve efficiency, speed up 
to meet the increasingly severe foreign 
Also forming part of the scheme is a new building to house the 
Research 


Department which is engaged on 


{dmiralty sponsored research related to both steam turbine and nuclear machinery. 


the launch of 
anti-submarine 
from the yard 


AST week we attended 
the “ Whitby” class 
frigate H.M.S. “ Brighton ” 
of Yarrow and Co., Ltd. The ship, the 
third to bear this name, has a standard 
displacement of over 2200 tons, an overall 
length of 370ft by 41ft beam and will carry 
an armament of two 4-5in guns in a twin 
turret also two 40mm anti-aircraft guns. 
torpedo tubes and anti-submarine weapons. 
It is of interest to note that the propelling 
machinery includes a novel arrangement of 
geared turbines of advanced design and 
high power. 

Before the naming ceremony, which was 
performed by Lady Reid, the wife of Admiral 
Sir Peter Reid, the Third Sea Lord and 
Controller of the Navy, the opportunity 
was taken to inspect briefly the many and 
varied items of reconstruction and reorgani- 
sation which have been completed at the 
company’s Scotstoun yard. The work covers 
a period of five years and represents a 
capital investment of over £1,000,000 in an 
endeavour to ensure that the company is 
adequately equipped to face and surmount 
the increasing intensity of foreign competi- 
tion. To mark the termination of the five- 
year plan and to record the details of the 
individual improvements effected the com- 
pany has issued a brochure which is 
largely pictorial in content, the aim being 
to illustrate how the space available has been 


reorganised to improve overall efficiency 


An area of sixteen acres is occupied by 
the works, which has a river frontage of 
about 1000ft, and this limited space has 


called for some ingenuity in planning both 
the 


to achieve maximum use of the area 





Nov. 6, 1959 


available and to carry out the work with- 
out adversely affecting production. New 
machines have been mounted in the engine 
shop and the boiler shop has been re-equipped 
to expand its scope, so as to undertake 
work connected with nuclear power stations. 
Among the new equipment is a stress reliev- 
ing and annealing furnace having a tempera- 
ture range of 650 deg. to 1000 deg. Cent., 


and a shot-blasting plant to take work 
units measuring 30ft by 12ft by 9ft. To 
ultilise adequately the new engineering 


materials and to permit the employment of 
modern techniques in the production of 
machinery using advanced steam con- 
ditions of high temperature and pressure 
requires a correspondingly high standard 
of checking and testing. To provide this the 
Inspection Department has been enlarged 
and supplied with the necessary apparatus 
It is essential for overall efficiency that the 
utilisation of the machines should be high 
and to ensure this together with a balanced 
flow of work a production control system has 
been evolved which progresses the work 
and makes available the jigs and tools. 
Another new building houses the gas turbine 
experimental shop and testing beds. 

To expedite hull construction there is a 
new mould loft, a new sheet metal shop, 
an extended plater’s shop and a prefabrica- 
tion area, both of which are arranged for 
economic working and have good access to 
stockyard and building berths. For fitting- 
out purposes there is a new brass shop and 
dockside fitting shop, while to accommodate 
the ships the wet basin has been extended 
This was originally 350ft long, and largely 
covered, and has been extended by 170fi 
so that there is space for two ships to be 
partly completed under cover, while river- 
side arrangements permit a third ship to be 
moored across the end of the wet basin for 
final fitting out. The four building berths 
are served by four tower cranes each able 
to lift 10 tons at 90ft radius, while at the 
wet basin there are two travelling cranes. 
one to lift 20 tons and the other to lift 50 
tons, and a crane to lift 5 tons at 90ft serves 
the river berth 

The completion recently of a three-storey 
office block marks a further stage in the 
development of the the Yarrow-Admiralty 
Research Department (Y-A.R.D.), which 
was originally set up in 1946 for the purpose 
of carrying Out investigations into all stages 


The Scotstoun works from the air 
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of naval engineering. In the intervening 
years the volume of the work has extended 
to include nuclear power and the staff, 
which is a judicious blend of the academic 
and the practical, now numbers about sixty 
engineers competent to design and to 
institute and carry out research programmes. 
The staff are employees of Yarrow and Co.., 
Ltd., but the organisation is financed by 
means of contracts placed by the Admiralty 
for particular feasibility studies and the 
preparation of the related reports. As at 
present constituted Y-A.R.D. acts in the 
capacity of a consultant to the Admiralty 
and advises upon the best machinery concept 
and a balanced lay-out for a particular 
requirement. The department also advises 
on marine engineering research and develop- 
ments, and long-range developments, and 
is concerned with preparation of specifica- 
tions and guidance drawings while it is 


a ee 
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ance. As a result it has been possible to 
reduce the size of the ships with a corre- 
sponding reduction in cost amounting to 
about 10 per cent against which has to be 
set research and development charges 
amounting to about | per cent of the capital 
cost of the frigate programme. Another 
research contract has been the design and 
development and shore testing of a 30,000 
s.h.p. installation of geared turbine machinery 
embodying new engineering standards for 
steam conditions, lightweight gearing and 
a wide range of oil fuel burning equipment 
Automatic and remote controls were incor- 
porated, and air-conditioned contro! rooms 
to permit the ship to be steamed under 
conditions of atomic or gas attack. A 
design contract which is now practically 
complete concerns a combined steam turbine 
and gas turbine installation, in which both 
are geared to the same shaft, and in which 





Two naval vessels berthed in the extended wet basin 


available to assist in conducting full scale 
shore trials of new designs of machinery. 
From the foregoing it will be realised that 
Y-A.R.D. is not primarily concerned with 
the design of new equipment but makes use 
of data provided by experts and other 
specialists engaged in the production of 
auxiliaries. For a feasibility study the team 
makes an analysis of the power requirement 
based on an examination of the composite 
picture made up of the varying factors and 
service requirements to be satisfied. The 
weight and influence of each item are assessed 
and a total arrived at which makes due 
provision for all requirements. This study 
results in the formulation of a philosophy 
which satisfies the overall design of the 
machinery such that the whole has a power 
range judged to satisfy the specification 
economically, including boilers of a size to 
meet efficiently all calls upon them. Further- 
more, auxiliaries of economic major size are 
also chosen to satisfy an accurate assessment. 
During recent years the department has 
developed machinery for the “* Whitby” 
class of frigates, which represents an advance 
with respect to weight, space and perform- 


the gas turbine rapidly provides the power, 
additional to that of the steam turbine, for 
sustaining bursts of high speed. This 
machinery is destined for the ‘ Tribal” 
class of general purpose frigates. 

Although Y-A.R.D. is normally engaged 
on naval machinery the department is 
available, with Admiralty permission, to 
assist in the development of merchant 
machinery. With its resources the depart- 
ment can bring new thinking regarding the 
analysis of requirements based on a detailed 
study of schedules, speeds, range of water 
temperatures, climatic conditions and load 
demands for ship and hotel services, &c., to 
produce an envelope of essential maxima 
and minima to meet all exigencies. Thus the 
department could advise upon the installa- 
tion having the optimum thermodynamic 
efficiency resulting in considerable savings in 
running costs. It is of interest to note that 
such assistance has been given in the design 
of the machinery for the liner “* Canberra ” 
at present being built at Belfast by Harland 
and Wolff, Ltd., for the P. and O. Company. 
Thus Admiralty sponsored research will, by 
increasing the operating efficiency of the 


liner’s machinery, assist the Owners to fight 
foreign competition. 

A considerable part of the staff of the 
department have been engaged on compre- 
hensive studies related to the application of 
nuclear propulsion to a fast replenishment 
naval tanker, and similar studies are being 
carried out for application to surface war- 
ships. As regards the purely commercial 
employment of nuclear machinery, Y-A.R.D. 
has been engaged both in promoting and 
co-ordinating feasibility studies of various 
reactor systems. This work has gone 
forward in collaboration with the Atomic 
Energy Authority and with several industrial 
groups. As a result of the studies reports 
were prepared and models made available 
in May of this year to a limited audience. 
All eight reactor systems submitted possessed 
different characteristics with respect to weight, 
size, capital and operating costs and a 
number of other technical factors. Subse- 
quent to the exhibition of the reactor plants 
in question, several of the systems are being 
subjected to more detailed examination and 
comparative studies made in the ship con- 
text, to determine which of the several plants 
can be recommended for application to a 
merchant ship. Whether the machinery will 
be installed in a naval fast replenishment 
tanker or a purely merchant ship is a matter 
for the Government to decide. Whatever 
the outcome the work of the Yarrow- 
Admiralty Research Department will prove 
of great value to the country since the high 
degree of integrity of the department has 
enabled highly confidential commercial 
information to be examined and assessed 
with security to the firms concerned. 


National Federation of Engineers’ 


Tool Manufacturers 

AT the annual general meeting of the National 
Federation of Engineers’ Tool Manufacturers, 
which was held in London on October 22, 
Sir Stanley J. Harley was elected president for 
the coming year. There are now 108 member 
firms in the Federation and its annual report 
shows that, in addition to trading and market- 
ing subjects, a close interest is maintained in 
connection with standardisation. Representa- 
tives of the Federation are on nearly fifty com- 
mittees of the British Standards Institution as 
well as on 1.8.0. working groups. 

At the dinner which followed the general 
meeting the guests were welcomed by Sir Stanley 
Harley, who said that it was the aim of the 
Federation to play an ever greater part in the 
industrial welfare of the country as well as work- 
ing in the interests of its members. Responding 
to this toast, Mr. L. Chapman, president of the 
British Iron and Steel Federation, said that the 
Federation was recognised as the representative 
co-ordinating body for the tool industry. It 
fulfilled its obligations in keeping industry 
supplied with the tools it required in addition 
to maintaining a healthy export trade. Mr 
Chapman spoke to some length on the effects 
of the Restrictive Trade Practices Act, which he 
considered was not beneficial to industry as a 
whole and would ultimately force small concerns 
to amalgamate into combines. Under such 
conditions much individual development work 
would probably cease and the services now 
given by small firms would be a thing of the past 
The British steel industry, said Mr. Chapman, 
was live and virile, and the service it provided 
was as good as any in the world. With regard 
to shortages of steel, the industry had to make 
very long-term plans for plant installation and 
with the best will in the world it could not be 
expected to foresee and satisfy peak demands 
which were marginal and often of a temporary 
character. 
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Car Radiophone Service in S. Lancs 


AR owners who equip their vehicles with a 
suitable v.h.f. radio installation are now able, 
while travelling in a wide area of South Lanca- 
shire and adjacent country, to make and receive 
calls to and from any telephone on the United 
Kingdom network. The service was inaugurated 
by the Postmaster-General, the Rt. Hon 
Reginald Bevins, M.P., on October 28, by making 
a telephone call from a car at Lymm, Cheshire, 
to Lord Rootes, chairman of the Rootes Group 
and the Dollar Export Council, in London 
Before making the inaugural call, Mr. Bevins 
said the Post Office had three broad aims—to 
give the public what it wanted at a fair price, to 
become more and more efficient technically by 
the use of methods such as those already applied 


Fig. 1—Auxiliary receiver, line equipment and central 
control panel for car radio scheme at Manchester 


for removing the drudgery from sorting, and to 
ensure contentment among its staff of more than 
350,000 men and women. The new radiophone 
service, he thought, would prove valuable in 
activities such as those of the television industry, 
the press, the motor industry, building contractors 
and many others. Firm orders to participate in 
the scheme, for which there was a quarterly 
licence fee of £7 10s., had been received 
already from thirty-five 
applicants 

The service area covers a 
the southern half of og 
Lancashire, the Wirral ,-9 se. 3 
and parts of North pate 
Cheshire. The system 
operates through — the 
Peterloo exchange, Man- 
chester, which is con- 
nected by landlines to 
the two base stations 
at Liverpool (Lancaster 
House exchange build- 
ing) and at Winterhill, 
near Horwich. Fre- 
quency-modulated trans- 
mitters and receivers are 
installed at both these 
points, and there are 
auxiliary receivers at 
Manchester which are 
connected automatically 
to the telephone circuit 
in place of the Horwich 
base station receivers 
when better reception 
can be provided in this 
way. Five two-way 


channels are in use at present, the frequencies 
being as given in our table. 

On receipt of a call, the Peterloo exchange 
operator instructs the vehicle to change to one 
of the traffic frequencies according to availability. 
The equipment is suitable for channels having 
carrier-frequency separations of 50 kc/s, and the 
same characteristics as have been agreed for the 
v.h.f. international maritime services have been 
adopted. These include a maximum deviation 
of .-15 ke/s, pre-emphasis and de-emphasis of 
6 dB per octave within the band 300-3000 c/s, 
and frequency tolerances of 2-0 and ~3-0kc/s 
for the base and mobile stations, respectively. 
The power of the base stations is about 35W 
(E.R.P.) ; for the mobile stations the power is 
restricted to 25W (E.R.P.) by licence, but 15W 
is expected to be employed. 

A contract to supply all the fixed station 
equipment for the scheme was awarded to Pye 
Telecommunications, Ltd., Cambridge. This 
includes the radio terminal equipment at Peterloo 
exchange (Fig. 1), where the four-wire radio 
circuits are converted to two-wire telephone 
circuits and provision is made to ensure full 
modulation of the radio transmitter irrespective 
of variation within wide limits of the speech 
volume received from the telephone subscriber. 
Transmitting and receiving equipment supplied 
by Pye Telecommunications, Ltd., in connection 
with the Winterhill, Manchester and Liverpool 
stations comprises ten 50W transmitters, fifteen 
receivers and two six-channel, high-power mobile 
units. The mobile station equipment has been 
installed at two fixed points and so arranged that 
limit-of-service conditions are simulated. An 
operator at these points can make routine test 
calls via both base stations over all the channels 
to the operator at the Manchester telephone 
exchange. The mobile station sets can be 
switched over all the channels previously men- 
tioned but normally keep watch on the calling 
channel. 

Base station’ receivers are set to operate on 
signals which have a signal-to-noise ratio of 
25 dB or better and are not disconnected until 
the signal-to-noise ratio drops to 15 dB. The 
auxiliary receivers at Manchester are set to 
operate at a somewhat higher signal-to-noise 
ratio and once operated they are connected to 
the telephone circuit in place of the Horwich 
base station receivers. 

The base station at Horwich is approximately 
1500ft above sea level and comprises a_ brick 
building to house the equipment ; in addition, 
there is a stayed lattice mast, 186ft high, which 
accommodates separate half-wave dipoles for 
each transmitter and receiver. At Liverpool the 
equipment is located at Lancaster House and a 
stayed lattice mast 86ft high has been provided 


Fig. 2—Installation of PTC 8205 transmitter-receiver in car boot 
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on the roof. Again, separate aerials are provided 
for each transmitter and receiver. 

At the inauguration of the service, demonstra- 
tions were given of the Pye Telecommunications 
PTC 8205 five-channel boot-mounting radio tele- 
phone for cars, which has received full Post 
Office approval. Fig. 2 shows this equipment 
installed in a car boot. It is operated from a 
dashboard control panel incorporating a loud- 
speaker on which the user hears calls originating 
from Peterloo exchange. If addressed to him 
(call signs consisting of a single letter and three 
numerals are being allotted at present), he answers 


Frequency (Mc/s) 
Channel Base station — 
Transmit Receive 
Liverpool and Horwich 164-05 159-55 
Liverpool 164-1 159-6 
Liverpool 164-25 159-75 
Manchester 164-15 159-68 
Manchester 164-2 


Calling 
Traffic 
Traffic 
Traffic 


Traffic 159-7 


by unhooking a handset and pressing a trigger 
in the handle to switch on his transmitter. He 
is then instructed to change frequency to one of 
the traffic channels. which he does by operating a 
rotary switch to the appropriate channel number 
A receiver/stand-by switch is also provided 
which, when in the * receiver ** position, causes 
the transmitter valve filaments to be switched off 
to economise in current consumption. If expect- 
ing calls, the user would leave the switch at 
‘stand-by’ so that his transmitter would be 
ready for immediate reply. 

To make a call, the user lifts the handset and 
presses the trigger in the handle. A carrier is 
at once radiated and actuates a relay at Peterloo 
exchange which illuminates a lamp on the board, 
showing that a vehicle is calling. 


Technical Reports 


B.S.449 : 1959 4n Explanatory Brochure. By 
Lewis E. Kent, M.LC.E. British Constructional 
Steelwork Association, Artillery House, Westminster, 
London, S.W.1. Price 3s. 6d.--The foreword to 
this brochure points out that “the onset of new or 
revised regulations invariably heralds a trying period 
for the unfortunate people who have to work to 
them.” Thus the aim is to explain, for the benefit 
of the steelwork designer, the differences between 
B.S.449 : 1959, and B.S.449 : 1948, which is now 
superseded. The brochure is set out so that these 
differences are immediately clear, using a two- 
column layout to compare the one against the other, 
and to give cross references in clause numbering 
and so forth. Design examples further illustrating 
these differences are also given. 

Methods for Measuring the 
By E. V. Karello- 
Mechanica! 


4 Critical Survey of 
Total Gas Content of Water. 
poulos. MERL Fluids Note No. 77. 
Engineering Research Laboratory, East Kilbride. 
Glasgow.—-A_ theoretical analysis is made and 
the various methods are classified into two cate- 
gories, the “direct methods * by which the total 
gas content is directly measured and the “ in- 
direct methods *’ by which the total gas content is 
computed from measurements of one of the con- 
stituents of the gaseous mixture. The only reliable 
methods in practice are the direct methods. A further 
method which could give a continuous indication of 
the total gas content would be an improved thermal 
conductivity method in which gases are released from 
water by bubbling hydrogen through it. 


Plastics in the Tropics: IH. Cast Acrylic Sheet. 
H.M. Stationery Office. Price 5s.—For this investi- 
gation sheets of cast methyl methacrylate, both 
plasticised and unplasticised, were exposed at four 
sites in the tropics for more than two years. One of 
the sites was a permanent building representing a 
tropical base depot store and a further set of specimens 
was kept for most of the period in a room with a 
controlled atmosphere. Specimens exposed in the 
desert showed discoloration and loss in trans- 
parency, particularly in the case of unplasticised 
sheets. At the two jungle sites there was less colour 
change and less loss in transparency. At the end of 
the trial, specimens from all sites had retained satis- 
factory resistance to impact. Under all conditions of 
exposure the plasticised materials showed loss of 
plasticiser of the same order. Specimens stored 
under base depot conditions remained free from 
biological attack, but at the jungle sites fungal 
and algal growths developed. Crazing was noted 
on specimens exposed in the jungle under- 
growth, but this was not apparent under other 


conditions. 
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Leadership is not so much telling people what to do, as showing, both by precept and example, how to do it 
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General regard paid by the country as a whole 








Higher level educational facilities available at Universities, 
C.A.T.s or elsewhere 


Professional institutions actively interested at an 


adequate level 


Trade Associations actively interested 


Journals dealing with it in Britain 


Books published in Britain dealing with it at a high ‘evel 


Several Any ? Most 
Many scientific and ' Few if any, perhaps one Large numbers 
technical journals, too or two 
many to list (Several in U.S.A. and 
Germany) 
Many Few if any Plenty 
Considerable Practically none Substantial 


Representation on Boards of Directors, Higher Manage- 
ment, National and International Committees, &c 


Accommodation and facilities provided for staff 

Contacts with outside organisations, facilities for develop- 
ment of experience and character 

Career prospects 

Financial provision made, e.g. as for 


Attention paid in Government establishments, D.S.LR., 


Scientific, Civil Service, Ministries, &c 


Royal Society 
British Association 
Royal Institution Inst. Mech. E., &c 
Institute of Physics F , 

and many others 


Good and effective 


| 


Courses at University ‘evel in 


Work and Method Study 
Administration | 
Production Methods, &c 


Very good Practically none Factory 


Inst. Prod. I 
Inst. E.E 


Institution of Engineer- 
ing Designers 


Any others ? P.E.R.A 


In General 


Training and Education 


Practically none 


The Anatomy of Industry 


T a very full meeting of the Stafford Works 
Engineering Society of the English Electric 
Company recently there was a discussion upon 
‘The Role of the Mechanical Designer in the 
Engineering Industry To-day.” Two invitation 
speakers were Dr. Hugh Clausen and Mr. 
Ewen M‘Ewen, both of whom have from time 
to time contributed articles on design to our 
pages. Talk was free and covered a wide range 
of higher education, training, and works organi- 
sation matters. Dr. Clausen showed a slide 
reproduced here—entitled “The Anatomy of 
Industry ’’ as an attempt to sort out the relative 
attention paid in this country to the many different 
aspects of the engineering industry. The basis 
of his talk was the serious lack of attention 
paid to “ the Art” of engineering as compared 
with ‘the Science,” ‘the Industry,”’ or “* the 
Business.” He felt that the diagram, though 
somewhat tentative and open to some criticisms, 
would show quite a different picture if applied 
to, say, Germany, Switzerland, Sweden, or U.S.A. 
The dominant note of Mr. M‘Ewen’s contri- 
bution was that whereas in medicine, surgery, 
law, architecture, accountancy, music and paint- 
ing (among others), all higher education was 
directed and carried out by men actively engaged 
in their own professions ; in engineering, where 
the necessity of such professional guidance was 
perhaps greater still, the higher levels of educa- 
tion seemed to have fallen into the hands of a 
self-perpetuating race of professors and teachers 
who appeared to be drifting further and further 
away from reality. Dr. Clausen has sent us the 


comments printed below in explanation of his 
diagram. 

The diagram attached, “ The Anatomy of 
Industry,” is an attempt to correlate the import- 
ance” of the different overlappingjand inter- 





locking phases of industry based on the “ value 
for money’ aspects of the product, with the 
relative attention which they get from the 
country as a whole and from special activities 
concerned. Examples of such are educational 
and training facilities, professional institutions, 
scientific and technical journals and books and 
industry itself. The relative extent to which 
these different phases are represented on govern- 
ing bodies, boards of directors, national and 
international committees, government and service 
establishments, &c., are also compared. 
Whichever aspect is considered, the phase 
where the quality of the product is determined 
the art—comes out a bad fourth. Some over- 
simplification is perhaps involved, and the 
method of display and relative weighting shown 
may be open to criticism, but broadly and in the 
main, the result is tncontrovertible. Far more 
attention is paid to the profit than to the product ; 
although the former will depend on the latter. 
Our present financial and industrial set-up seems 
to be based on the principle that “* money is the 
measure of all things.’’ The result of this, and of 
the increasing financial rather than professional 
control of industry, is that creative activities are 
forced down to a level below that at which they 
can function effectively, and technical leadership 
is lost. The increasing tendency to manufacture 
under licence to foreign designs derives from this 
and, in its turn, erodes our own creative ability 
still further. When technical leadership is lost, 
financial and general control soon follow it. 
An analysis on these lines of the industrial set-up 
in those countries which are our most serjous 
competitors would show quite a different weight- 
ing in the different aspects. We cannot survive 
by financial or trading activities, only by industry, 
and what really matters is the product. If due 


Study, Metrology 


Good 


Administration 
Business Management 
Accountancy 

Executive Development 
Commercial Law, &c 


Inst. of Management 
Inst. of Directors 

Inst. of E.E. and Mech. E 
&c., 


All 


of active Trade, Technical and 


Advertising journals 


Plenty 


Very large majority 


These are recognised as the * Paying ’’ Branches and 


Good Poor are usually well provided 
Good in general Very poor Much better Best of all 
Promising Negligible Much better Best of all 
Research Establishment Design facilities Production and Method Higher Management 


Studies, Business Admin 
) 


Reasonably good 


attention is paid to every aspect of this, including 
selling it, the profit, as a kind of by-product, is 
almost automatic. 

Our industrial prosperity will never be soundly 
based until this principle is realised, understood 
and acted on at the highest levels. 


Lloyd’s Register of Shipping 


THE shipbuilding returns issued by Lloyd’s. 
Register of Shipping for the quarter ended 
September 30 show that in Great Britain and 
Northern Ireland the work in hand amounted 
to 292 steamships and motorships of 2,097,764 
tons gross. During the quarter sixty-three ships 
of 313,183 tons were commenced, sixty-one 
ships of 289,571 tons were launched, and fifty- 
one ships of 250,894 tons were completed. 
Tonnage under construction for registration 
abroad amounted to thirty-one ships of 231,512 
tons or 11 per cent of the total being built. Out 
of the total tonnage under construction sixty- 
four ships of 1,024,890 tons, representing 48-9 
per cent, were oil tankers. Abroad, the work 
in hand totalled 1171 ships of 7,715,793 tons 
gross and included 1,206,865 tons in Japan, 
and 968,000 tons in West Germany. The totals 
of ships commenced, launched and completed 
during the quarter were respectively : 357 ships 
of 1,531,820 tons, 362 ships of 1,783,538 tons 
and 355 ships of 1,550,471 tons. The tonnage 
building for export amounted to 3,480,120 tons 
or 45-1 per cent of the total, and included 
368,735 tons for Great Britain and Northern 
Ireland. Oil tankers under construction totalled 
235 ships of 4,194,773 tons and represented 
54-4 per cent of the tonnage building. 
Throughout the world 1463 ships of 9,813,557 


tons gross were being built, 21°4 per 
cent of which were under construction in 
Great Britain and Northern Ireland. Oil 


tankers under construction totalled 299 ships 
of 5,219,663 tons gross or 53-2 per cent. Of 
the steamships and motorships building through- 
out the world some 5,450,688 tons or 55-5 per 
cent are to be classed with Lloyd’s Register. 
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Letters to the Editor 


mrselves responsible for the opinions of 
correspondents) 


EARNINGS OF ENGINEERS 


Sm,—Your congratulations to the 
Engineers’ Guild for publishing the results 
of the survey, particulars of which appear in 
the columns of your issue of October 16, 
are certainly appreciated, but as your subse- 
quent remarks appear to suggest that the 
Guild has in fact been responsible for an 
almost completely inconclusive experiment, 
perhaps you will allow me some further space 
in your pages to comment thereon. 

You say that “the facts revealed by the 
survey taken by themselves seem to have 
little significance,” but there is really no 
compulsion on the intelligent reader to take 
the facts by themselves. Limitations of space 
and considerations of printing costs made it 
impossible for the Guild to publish much 
more than the bare results of the survey, 
and even these had to be substantially 
abridged before they came within the com- 
pass in which they finally appeared, but it 
was our hope and intention that they would 
be studied both for any light they might shed 
on currently held ideas on the subject, and 
for comparison with some of the more 
general social and economic statistics of 
which a surprising wealth exists for those 
who know where to look for it. 

As for the first, you yourself admit that 
you “hold much the same ideas about 
engineers’ salaries as the Guild,” but pre- 
sumably you had not previously arrived at 
this view without forming at least some 
mental assessment of the likely level of those 
salaries, the validity of which can now be 
confirmed or disproved by the results of the 
survey. As far as the Guild is concerned, 
our worst fears on the subject are more than 
confirmed. Are yours, or do you really 
think that the picture is not, after all, as 
black as it has been painted ? 

The comparison with American conditions 
is admittedly incomplete without a reference 
to the general difference in standards of 
living in the two countries. This is a problem 
to which we shall undoubtedly address 
further thought, and if in the end we establish 
that the British engineer is no worse off than 
his American counterpart, it will be very 
satisfactory to be able to tell the members 
of the profession in this country that, on 
the whole, they are as well paid as they can 
expect to be in the current economic circum- 
stances, although I doubt if many of them 
will really believe it! I, for one, however, 
believe that these further researches will only 
serve to establish the correctness of the 
Guild’s remark that “no reasonable allow- 
ance for the differing cost of living in the 
three countries can remove these disparities.” 

In the meantime, it is possible to establish, 
by reference to tables published by The 
Economist, that, for the year to which the 
survey referred, the average wages for all 
adult male workers in United Kingdom 
industry must have been about £600 per 
annum, or exactly half the median rate for 


(We do not hold 


professional engineers established by the 
survey. When it is appreciated that this 
average includes the lowest paid labourers 
and that “adult” means over eighteen, 
while “ professional ’’ usually betokens an 
age of not less than twenty-five, a factor of 
two which is subject in any case to a quite 
appreciable reduction through the effect of 
graduated taxation, would hardly seem to be 
an adequate recognition of the increased 
responsibilities borne and qualifications 
required, particularly in a country where, 
according to the Blue Book on _ national 
income and expenditure, there were at that 
time over a million incomes above the 
median income of the professional engineer. 

I have given two examples of the type of 
calculation and comparison which can be 
made, primarily to illustrate the point that 
the Guild has not launched its survey into 
any statistical vacuum, and that it is not 
necessary to wait until the Guild itself has 
dotted every statistical “i’’ and crossed 
every “‘t”’ before “drawing any conclu- 
sions.” I am, nevertheless, under no illusion 
that the exercises which I have undertaken 
above are not highly vulnerable to the kind 
of criticism to which such are 
generally subject by persons wishing to prove 
the opposite point of view. 

The answer to the question which you ask : 
*“how, for example, do doctors, architects, 
lawyers and accountants fare?” is, in 
essence, one of the reasons for the appoint- 
ment of the Royal Commission on doctors’ 
and dentists’ remuneration whose existence 
has made the survey possible, and it may be 
hoped that much information on this aspect 
of the matter will be forthcoming when that 
Commission makes its report. It was, 
however, on the initiative of the Engineers’ 
Guild, and at its expense, that the survey 
relating to the engineering profession was 
enlarged to the extent necessary to facilitate 
the breakdown among the various branches 
of the profession, which is not the least 
interesting part of the published results. 

J. H. JELLETT, 
Chairman, General Council 
Engineers’ Guild, 
201, High Holborn, 
London, W.C.1, 
October 24, 1959. 


exercises 


Sir,—With’ reference to your leader on 
earnings of engineers in THE ENGINEER for 


October 16, 1959, the following study of 


published income-tax figures for Great 
Britain and U.S.A. give a fair idea of the 
relative value of money in the two countries. 
The actual figures relate to 1954 but the ratio 
is not likely to have altered very much. 


Incomes 
per cent 


U.S.A., 
dollars 


Incomes, Great Britain 
per cent i 


0-250 
250-500 
$00—750 
750-1,000 

Over 1,000 


0-2,500 33-4 
2,500-4,750 | 36°4 
4,750-7,500 | 20-6 
7,500-10,000 §-37 
Over 10,000 3 


The figures are not strictly comparable as 
the coverage in the two countries is not 


necessarily precisely the same, but I think it 
is fair to assume that for every £1 of income 
one has over here one would need about 
10 dollars to be in a similar financial position 
in the U.S.A. 

M. ACKERY 

London, S.E.26, 
October 26, 1959. 


Book Reviews 


L’Année Ferroviaire 1959. With contribu- 
tions by H. Roussetier, J.-M. Goursart, 
R. Levi, C. Martin, L.-M. JOUFFROY, 
J. Motues and the Service Technique of 
the S.N.C.F. Paris: Librairie Plon, Les 
Petits-Fils de Plon et Nourrit, 8, rue 
Garancicre, (6°). Price Fr.990. 

EVERY year since 1947, the railway yearbook 

L’ Année Ferroviaire has appeared with articles 

by a number of experts from the technical 

and administrative services of the French 

Railways and others. In this year’s edition 

the Departmental Head of the Office of 

Economic Expansion at the Ministry of 

Finances and Economic Affairs, deals with 

the role played in the present export drive 

by technical improvements in rolling stock 
and installations. The manager of the 

Northern Region of the S.N.C.F. details the 

problems which arose in connection with the 

electrification of that part of the French 
network. Electronics are increasingly applied 
and that aspect is described by the Directors 
of Fixed Installations, and of Rolling Stock 

and Traction. A historical review of 2000- 

year-old Lyon contains an appreciation of 

the city’s function as a traffic centre. The 
volume is rounded off by an article by the 

Chief of Operational Research of the 

S.N.C.F. on the applications of this tech- 

nique in connection with railway manage- 

ment. 


Books Received 


Expansion and Ffficiency. British Productivity 
Council, 21, Tothill Street, London, S.W.1. Price 5s. 

On Helical-Spring Suspension. By Lars G. Lidin. 
Chalmers Teknisa H6ézskolas Handlingar, Gothen- 
burg, Sweden. Price Kronor 15. 

Ultimate Particles of Matter. Second edition. By 
D. T. Lewis. Chantry Publications, Ltd., 63, Neal 
Street, London, W.C.2. Price 15s. 

Fifth International Conference on Hot Dip Gal- 
Zinc Development Association, 34, Berke- 
ley Square, London, W.1. Price 60s. 


The Prof, A Personal Memoir of Lord Cherwell. 
By R. F. Harrod. Macmillan and Co., Ltd., St. 
Martin’s Street, London, W.C.2. Price 25s. 

Calcul a la Flexion d2s Coques Coniques. By 
S. Casacci and J. Bosc. Dunod Editeur, 92, rue 
Bonaparte, Paris, (6e), France. Price Fr.1.800 
Coal- and Oil-Fired 
Press, Ltd 


vanizing 


Corrosion and Deposits in 
Boilers and Gas Turbines. Pergamon 
4 and 5, Fitzroy Square, London, W.1. Price 50s. 


Absperrorgane in Rohrleitungen. By W. Volk. 
Springer-Verlag, Berlin-Wilmersdorf, Heidelberger 
Platz, 3, German Federal Republic. Price DM.25.50. 


Principles of Electronic Instruments and Instru- 
mentation. By G. R. Partridge. Sir Isaac Pitman 
and Sons, Ltd., Parker Street, London, W.C.2. 
Price 40s. 


Introduction to Probability and Statistics. By 
B. W. Lindgren and G. W. McElrath. The Mac- 
millan Company, New York, 10; South Audley 
Street, London, W.1. Price 44s. 
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Local Employment Bill 


Last week, the Local Employment Bill was 
presented to the House of Commons. The 
object of the Bill is to make provision to promote 
employment in localities in England, Scotland 
and Wales where high and persistent unem- 
ployment exists or is threatened. The explana- 
tory and financial memorandum on the Bill is 
reprinted here. The Bill repeals the Distribution 
of Industry Acts, 1945 to 1958, and replaces 
their provisions by increased powers for provid- 
ing employment in any locality in Great Britain 
where high unemployment exists or is imminent 
and is likely to persist. Part I (Clauses 1-16) 
sets out the powers (exercisable for a period of 
seven years) conferred on the Government for 
the purpose of providing local employment 
and establishes Corporations to assist in the 
exercise of the powers ; Part II (Clauses 17-21) 


amends the legislation relating to industrial 
development certificates ; and Part III (Clauses 
22-28) contains general and supplementary 


provisions. 


PART | 

Clause | provides that the powers for promot- 
ing employment are to be exercisable in any 
locality of high unemployment. Such a locality 
is defined as a locality in which the Board of 
Trade judges that a high rate of unemployment 
exists or is imminent and is likely to persist 
(whether seasonally or generally), including 
places to which workers in these localities 
would travel to work or to which they might 
move under “ overspill *’ arrangements. 

Clause 2 empowers the Board of Trade, in 
order to further the provision in any locality of 
high unemployment of premises in which 
undertakings may be carried on, to acquire 
land, where necessary by compulsory purchase, 
and to erect buildings and carry out works on 
land belonging to the Board, and also with the 
agreement of the owner to erect buildings and 
carry Out works on other land. 

Clause 3 gives the Board of Trade a new 
power to make grants to persons carrying on or 
proposing to carry on undertakings in locali- 
ties of high unemployment to assist them in the 
capital cost of building or extending their 
premises. The grant is to be at a flat rate of 
85 per cent of the difference between the esti- 
mated cost of a suitable building and the esti- 
mated value of such a building when completed. 
Before making a grant the Board is required 
to consult an advisory committee. 

Clause 4 provides that the Board of Trade 
may make loans or grants, in accordance with 
the recommendations of the advisory committee, 
to persons carrying On or proposing to carry on 
undertakings in localities of high unemployment. 
The advisory committee is to be given general 
directions as to the terms on which its recom- 
mendation should be made. 

Clause 5 makes provision with regard to 
derelict, neglected or unsightly land in a locality 
of high unemployment. Where the Board is 
satisfied that it is expedient to do so for the 
purpose of providing employment in the locality 
the Board may acquire the land and carry out 
work on it to enable it to be brought into use 
or to improve the amenities of the neighbour- 
hood, or the Minister of Housing and Local 
Government (or the Secretary of State for 
Scotland), with Treasury consent, may make 
grants to local authorities to assist them to 
acquire the land and carry out work on it for 
the same purposes. 

Clause 6 enables the Minister of Labour to 
make payments towards the cost of the removal 
and resettlement of key workers and their 
dependants. 

Clause 7 enables the appropriate Minister to 
give financial assistance towards the improve- 
ment of basic services in a locality of high 
unemployment. 

Clauses 8 to 13 relate to the constitution and 


functions of the Industrial Estates Management 
Corporations of which there are to be three, one 
each for England, Scotland and Wales. Each 
Corporation is to consist of a chairman and 
four other members appointed by the Board of 
Trade and to include persons experienced in 
accountancy, building or estate management. 
The Corporations will have development and 
management functions which will be exercised 
in accordance with directions given by the 
Board to whom they are to account and report 
The activities of the Corporations will be co- 
ordinated by a committee which will give 
general advice to the Board on matters of 
common interest to the Corporations or on 
matters relating to their functions. All the 
leasehold properties of each of the present 
industrial estate companies and all the rights 
and liabilities of those companies are transferred 
to the appropriate Management Corporation. 
The freehold properties of those companies 
(and similarly held properties in Scotland) are 
transferred to the Board of Trade. 

Clause 14 makes provision as to the compul- 
sory acquisition of land. 

Clause 15 makes provision when a locality 
ceases to be a locality of high unemployment. 
Arrangements for erecting buildings and making 
grants or loans can be completed and certain 
powers can be exercised in relation to land 
acquired by or vested in the Board under the 
Bill. 


ParT Il 


Clauses 17 to 21 relate to industrial develop- 
ment certificates under the Town and Country 
Planning Acts of 1947. In considering whether 
or not to grant such a certificate the Board of 
Trade is to have particular regard to the need 
for providing employment in_ localities of 
high unemployment. Moreover, an industrial 
development certificate will be required in the 
case of a proposed change in the use of a build- 
ing from a non-industrial to an industrial use. 
Minor amendments of the certification require- 
ments are made in the case of industrial buildings. 


FINANCIAL EFFECTS OF THE BILL 

The expenditure under the repealed Acts for 
the last three years has been about £6,200,000 
for 1956-57, £3,400,000 for 1957-58, and 
£4,200,000 for 1958-59. It is not possible to 
form any estimate of the increase in expenditure 
which is likely to be incurred as the result of the 
Bill. 


Appraisal of the Rejected Staines 
Bridge Design 


THE controversy between the Ministry of 
Transport and the Alderton Construction Com- 
pany over the Bell Weir bridge at Staines was 
reported in our issue of October 23 last, and 
commented upon in a “ leader ”’ in our issue last 
week. The Alderton Construction Company 
asked two Danish professors, I. G. Hannemann 
and B. J. Ramb¢ll, both of Copenhagen Univer- 
sity, to assess the company’s design for the bridge, 
which, it will be recalled, was criticised by the 
Ministry. The two professors have written a 
report, in English, the substance of which is given 
hereunder. 

‘““We have evaluated the project’s principles 
of design and undertaken detailed calculations 
of essential construction members. We have, 
further, through the instrumentality of the 
Geoteknisk Institut (Institute of Soil Mechanics) 
of the Technical University of Denmark, under- 
taken an evaluation of the settlement conditions 
of the pile foundations. The conclusions drawn 
from our examination may be summarised as 
follows : 

“* The project rests on the cantilever principle. 
The bridge consists in the middle of a suspended 


? 


span, the beams of which are supported by 
cantilever arms. The suspended beams are 
provided with fixed bearings at one end and with 
expansion bearings at the other. The cantilever 
arms project from two pile foundations on either 
bank and are provided with counterweights 
shorewards. In this design the foundations are 
only influenced by vertical forces. The design 
used is statically determinate, such that settle- 
ments, including differential settlements with 
concomitant angular motions, may occur without 
additional effects and thus without dangerous 
stresses in the construction. 

** The settlements calculated by the Geoteknisk 
Institut are of no consequence to the said design 
and may be largely counteracted by the estab- 
lishment of a slight excess rise. 

** By contrast, a two-hinge arch like that of 
the preferred tender will influence the founda- 
tions with horizontal forces. If the ratio of rise 
to span is small, as in the project preferred 
(1/9-8), the horizontal forces become propor- 
tionally great. Where the foundation conditions, 
as in the present case, are less good, it will result 
in foundations of considerable dimensions. 
Nevertheless, horizontal settlements with con- 
comitant additional stresses will not be avoided. 
Any trussing between the arch and the bridge 
deck will increase such stresses. 

** In the alternative project the foundation can 
therefore be made substantially simpler than in 
the project preferred. Regarding the piling, we 
would remark that according to the Geoteknisk 
Institut’s statement, it is necessary if the safety 
factor is put at 2, to increase the pile foundation. 
This increase amounts to 77 per cent in the 
original quantity of concrete used for piles, or 
the increase amounts to 18 per cent over the 
offer in the contractor’s letter of September 4, 
1959. If the factor of safety is put at 1-7 no 
increase is required. This factor of safety can be 
accepted provided that a test loading gives a 
satisfactory result. In the Geoteknisk Institut’s 
statement it is mentioned that a safety factor of 
1- 5-2-0 seems to be required in England. 

‘The alternative design envisages the use of 
precast units to the largest possible extent. The 
units will be assembled and connected to each 
other by prestressed cables. This principle of 
construction has been used for several bridges 
over a number of years and must be held to be 
suitable for the bridge in question. It has, 
among others, the advantage of reducing the 
construction time appreciably. The project is 
not finally worked out in all details and further 
consideration of details will give occasion for 
certain corrections. However, the principle will 
not be shaken and the project at hand will form 
an excellent basis for the preparation of a detailed 
project. 

“It is our general impression that the alter- 
native project is up-to-date and the techniques 
available to-day have been utilised with skill and 
imagination. We find this bridge a sound piece 
of work and prepossessing in both the static 
mode of operation and structural design.”’ 


Underground Test Explosions 


THE Prime Minister told the House of 
Commons on July 30 that Her Majesty’s Govern- 
ment had decided that tests involving small 
underground firings of conventional explosives 
should be carried out in the United Kingdom. 
These tests were to be made to obtain information 
on the detectability of small underground nuclear 
explosions. The Prime Minister added that every 
possible precaution was to be taken to ensure 
that there was no damage to persons or property ; 
and he emphasised that no nuclear explosive was 
to be used and that, therefore, there would be 
no release of radioactivity. The United Kingdom 
Atomic Energy Authority, which has been given 
the task of carrying out the tests, has now selected, 
in conjunction with the Atomic Energy Division 
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of the Geological Survey, a suitable site for the 
first series of tests. It is a disused mine shaft in 
the Kit Hill area, north of Callington, Cornwall 
The agreement of the Duchy of Cornwall, the 
owner of the mine, and of the other local 
interests concerned has been obtained Pre- 
parations at the site will begin shortly and the 
firinBs will take place in two or three months’ 
time. These firings will be charges of a size 
which, fired at the depths proposed, cannot 
possibly cause any damage at the surface 


Mineral Dressing Laboratory 


THe mineral dressing laboratory which has 
for some thirty years been part of the research 
laboratories of The General Electric Company, 
Ltd., at Wembley, was recently transferred to 
the company’s mechanical engineering works 
at Erith, Kent. This move, which is coupled 
with a reorganisation of the mining department 
at Erith, has allowed an extension of the labora- 
tory facilities and brought it into closer co- 
operation with the engineering and sales depart- 
ments. The primary function of the mineral 
dressing laboratory is the investigation of prob- 
lems in connection with new mining projects or 
mine reorganisation and expansion schemes. 
In such schemes the separation equipment is the 
key to economic production and it is the function 
of the laboratory to determine the process or 
combination of processes which will give an 
adequate recovery of a product to meet market 
specifications or the demands of a_ smelter. 
For this purpose the new laboratory is staffed 
and equipped to carry out practically all ore 
treatments and coal preparation processes. 

The laboratory is laid out on two floors, one 
end of the building being used for wet work, 
as shown in our illustration, and the other for 
dry. Offices and a balance room are situated 
on the upper floor and there is a small workshop 
on the ground floor. Much of the equipment 
installed is portable and has been designed for 
plugging in at any convenient point so that 
machines can readily be assembled into various 
combinations, such as a rod or ball mill, classi- 
fier, circulating pump and feeder. All equip- 
ment is kept ready for use at short notice so 
that attention can be concentrated on the 
technical aspects of ore treatment without loss 
of time in devising ways and means of linking 
up the various units 
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In the laboratory, primary crushing of 
materials is performed in a jaw crusher which 
can take pieces of up to 2in. If a large batch of 
material has to be broken down, the product 
from the jaw crusher can be discharged directly 
into a ** Sherwen”’ spiral conveyor in which it 
is elevated to a “ Sherwen” screen, so that 
crushing and screening is completed in a single 
operation. Secondary crushing can be carried 
out with rolls if desired, but as the jaw crusher 
can easily make a product suitable for ball or rod 
mill feed, rolls are seldom used. A disc grinder 
which is available for fine grinding of assay 
samples is not used for preparing ores for 
treatment. 

Coarse ore can be treated by heavy-medium 
separation or in a jig. The heavy-medium 
separation equipment is a very effective ma- 
chine with a 20in diameter separating cone, 
a “ Sherwen”™’ screen and a “ Wilfley *’ pump. 
Ferrosilicon or magnetite are normally used for 
making the medium in which separation takes 
place, and a separating density as high as 3-5 
can be reached. On this equipment feed up to 
tin and occasionally up to jin in size can be 
treated. The jig unit works well with jin feed 
but is too small to take larger material. 

Concentration of fine ores and coals can be 
carried out in *“* Humphreys” spirals, on a 
shaking table or by flotation. These spirals are 
full-size commercial equipments which can be 
run either with a continuous feed or, for rela- 
tively small samples, with a batch feed in a 
closed circuit. The table installed is a small- 
scale machine for continuous running, with 
circulation of middlings if required, whilst 
flotation is carried out in batch cells of various 
sizes. 

A wet magnetic separator is available either 
for treating ores containing highly magnetic 
material or for cleaning the magnetic media 
used in the heavy-medium separation machine 
Dry processing can be done in a high-intensity 
magnetic separator of cross-belt design or by 
high-voltage separation in a_ laboratory-size 
unit, both machines being capable of continuous 
operation. 

The preparation of ore for processing can be 
carried out by grinding and classification. Grind- 
ing can be carried out in batch or continuous 
mills, with either balls or rods, in open or closed 
circuit. A special hydraulic classifier developed 
in the laboratory can be used either for batch 
or continuous sizing and it can also be incor- 





A section of the wet laboratory of the new mineral dressing laboratory 
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porated with a grinding unit when closed-circuit 
operation is required. In addition the equip- 
ment installed includes a conventional 3in 
cyclone unit for classification or desliming either 
by batch or continuous operation. 

A rotary vacuum filter for dewatering solids 
during preparation and separation procedures 
can be used when required for filtration tests. 
Batch filters are employed for dewatering small 
samples and ovens are provided for drying the 
products made during the testing programmes. 

A comprehensive selection of control equip- 
ment installed in the laboratory includes a 
*“Rotap’”” sieve shaker and standard sieves, a 
“ Haultain’’ superpanner and a “ Franz” 
magnetic separator. These equipments, when 
used in conjunction with microscopic inspection, 
X-ray diffraction, and chemical analyses, provide 
valuable means for examining new ores and for 
assessing the results of treatment. 


Naval Surveying 


By Our Naval Correspondent 


ELECTRONIC equipment capable of measuring 
long distances quickly with a high degree of 
accuracy is now being successfully used by the 
surveying branch of the Royal Navy. The Royal 
Navy was among the first to realise the appli- 
cations in marine surveying of the Telluro- 
meter set—as the equipment is called. It was 
developed by the Council of Scientific and 
Industrial Research in South Africa and uses 
the transit time of radio microwaves trans- 
mitted from a portable ** master ’’ and a portable 
“remote” station. Until the introduction of 
this instrument the surveyor had to measure a 
base line with steel tapes, or wire in catenary, 
with much attention to detail before he could 
build up his triangulation of fixed points relating 
to that base. Clearly the Tellurometer, with 
which distances of up to 80 miles or more have 
been measured along sight lines in a matter of 
twenty minutes or so, revolutionises the surveyor’s 
task. Moreover, its introduction in hydro- 
graphic survey considerably reduces the time 
spent in the uneconomic early stages of a survey. 
During this period the surveyor isemployed ashore 
fixing his triangulation stations before the ship 
and her boats can commence sounding. The 
first two sets of tellurometer were made available 
to survey ships last year and were quickly recog- 
nised as a boon by surveying officers, whose 
work has frequently been frustrated in the past 
by bad visibility. The equipment may indeed 
eventually obviate the need for horizontal 
angles to be taken when establishing a triangula- 
tion. The functioning of this device was out- 
lined on page 538, April 5, 1957. 


GOODWIN SANDS ON MOVE AGAIN 


In his annual report the Hydrographer of the 
Navy also refers to the re-survey this year of 
the Goodwin Sands by the inshore survey craft 
“Echo.”” The sands have been surveyed at 
approximately ten-yearly intervals since 1844 
and from time to time a distinct rotation of 
the bank in an anti-clockwise direction has been 
apparent from successive surveys. A comparison 
of the ten-year surveys carried out between 
1916 and 1947 showed, however, that the move- 
ment of South Sand Head, the most southerly 
tip of the sands, had virtually ceased and no 
survey was carried out in 1957. It was the 
intention to re-survey after a fifteen year period 
in view of priority work elsewhere, and the 
restricted number of survey craft available. In 
September, 1958, the New Zealand Shipping 
Company liner * Rangitiki * reported grounding 
at a point half a mile south-east of the 1947 
position of South Sand Head, where, according 
to the chart, she should have had plenty of 
water. H.M.S. “Echo” was at once sent to 
investigate and to carry out a survey. Despite a 
half-gale, she confirmed that the southern tip of 
the Goodwins was slightly more than half a mile 
south of the 1947 position. The South Goodwin 
buoy was moved by Trinity House to cover the 
extension of the bank. “ This was a dramatic 
and unsuspected development in the brief space 
of eleven years and underlines the need for 
constant watchfulness and frequent re-survey of 
the many similar areas around our shores,” 
states Admiral Collins. 








Degassing and vacuum equipment 


Degassing and Vacuum Refining 
Furnace 


WE illustrate a degassing and vacuum refining 
equipment for molten metals which has been 
introduced by Birlec-Efco (Melting), Ltd., 
Tyburn Road, Birmingham, 24. It is designed 
to meet the need for a relatively inexpensive 
equipment capable of giving close control over 
temperature and pressure. Turbulence of the 
metal in the vacuum vessel is induced electro- 
magnetically and cycle times are stated to be 
reasonably short. 

One of these equipments has _ recently 
been installed for vacuum refining of special 
alloys at the Birmingham works of Henry Wiggin 
and Co., Ltd. Basically it is a 15-cwt mains- 
frequency induction melting furnace housed in a 
tiltable vacuum tank. A water-cooled copper 
induction coil, which is supported by a mag- 
netically shielded steel framework, forms the 
furnace proper. The insulating methods used 
take account of the difficulties of handling high 
voltages in vacuum. The vacuum tank, which 
houses the furnace, is mounted on trunnions and 
tilted by twin hydraulic cylinders. The tank 
movement produces an approximately lip-axis 
pouring effect from the furnace, and a retractable 
bridge over the top flange of the tank carries the 
metal stream. Hydraulic controls open and 
close the vacuum tank lid and pneumatic clamps 
lock the lid on to the tank. The furnace mouth 
carries a refractory cover (to conserve heat and 
reduce splashing losses) which has holes to 
correspond with a viewing port in the chamber 
lid. To allow for tilting, the vacuum pumping 
lines are connected to the tank concentrically 
with the tilting trunnion. The present installa- 
tion includes a three-stage pump set which gives 
ample gas handling capacity over the whole 
range. Automatic controls maintain the correct 
pumping sequence and a dust trap protects the 
pump set from damage by fumes and metal 
splashes. Pirani and dial gauges monitor the 
furnace pressures. The whole equipment was 
designed for use by relatively unskilled labour 
with a minimum of technical supervision. 

The present installation has a rating of 300kW 
and is arranged for connection to a low-tension 
three-phase supply. The output of 300kW gives 
this unit ample power for melting duty, though, 
for refining service only, a maximum rating of 
200kW would suffice. 

A typical vacuum refining cycle occupies about 
one hour. With the lid clamped in place, the 
chamber pressure is reduced to about 200-300 
microns in about fifteen minutes. During 
refining, the power is reduced a value sufficient 
to ensure thorough stirring of the molten metal 
and to maintain the required temperature. 

After vacuum treatment, air is readmitted to 


THE ENGINEER 


cp eee Tae 





for the refining of molten metals 


the furnace, the hydraulic gear raises the lid and 
the retractable spout is placed in position. The 
temperature of the metal is adjusted and checked 
by dip thermocouple and various other checks 
are made, after which the furnace is tilted, 
pouring the vacuum refined metal into a ladle 
for casting or teeming in the usual way. 

We learn from the manufacturer that the 
results achieved so far on this installation have 
been satisfactory and that the high-temperature 
properties obtained on vacuum refined metals 
have exceeded forecasts based on laboratory 
work. A standard basic refractory lining is in 
use and gives satisfactory lives. It is rammed 
around a normal type former and presents no 
special problems. 

[-Reply Card No. E5691.] 


Small Pneumatic Press 


THE small compressed air operated bench 
press shown in the illustration is made by 
A. A. Jones and Shipman, Ltd., Narborough 
Road South, Leicester. It has a stroke of 3in 
and with air at 100 Ib per square inch will give 
a ram thrust of 1317 1b, or at 80 1b per square 
inch a thrust of 1053 lb. The head is adjustable 
in increments of lin up the column of the 
machine and a maximum distance of 7 yin is 
available between the underside of the ram and 
the table. 

A counterbalanced 


guard in front of the 





Pneumatic press with 3in stroke ram and 7in by 64in table 
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head is interlocked so that it must completely 
screen the work table before the ram descends. 
The speeds of ram ascent and descent are con- 
trolled by the setting of two throttle valves in 
the main valve block of the press. To facilitate 
the fitting of tools the ram is bored with a fin 
diameter hole and a tee-slot is cut across the 
width of the 7in by 64in table 
[Reply Card No. E5692} 


Reducing Valves 


A NEW modular system of pneumatic reduc- 
ing valve design has been introduced by the 
Hymatic Engineering Company, Ltd., Redditch, 
Worcs, to overcome the high costs involved in 
producing prototype valves for aircraft manu- 
facturers. Under this system the firm’s design 
staff analyses a specification and selects the 
appropriate valve parts from standard inter- 
changeable components. It is stated that the 
number of different variants which can be 
produced in this way is over 5000, and further 
variations can be made available by changing 
springs and settings. The component parts 
used suit valves for either hot or cold air and 
referenced to either an absolute or an ambient 
datum. 

The range of valves available covers inlet 
pressures up to 4000 lb per square inch and 
designs have been prepared for components up 
to 6000 Ib per square inch supply pressures. In 
general, the valves are intended for flows up to 
30 cubic feet per minute—depending upon the 
supply pressure and outlet pressure tolerances 
specified. At present outlet pressures up to 
120 ib per square inch are covered, but it is 
proposed eventually to cover outlet pressures 
up to 2000 Ib per square inch. A standard inlet 
connection of jin is used on the valves, and 
tin, gin or 4in B.S.P. outlet. connections can be 
supplied in accordance with requirements. 

(Reply Card No. E5693] 


Clutch-Motor Drive 


THe “* Mardrive”’ clutch-motor, which has 
been made for a number of years by the Marine 
Engineering Company (Stockport), Ltd., Bulkeley 
Street, Stockport, is now available with means of 
automatic or semi-automatic control. In these 
drives, which are provided for up to 3 h.p., a 
heavy flywheel is mounted on the continuously 
running motor shaft. A clutch engages with the 
face of the flywheel as and when drive is required 
to a pulley, such as is shown in the illustration ; 





Clutch-motor drive fitted with solenoid actuation 
for remote control 


when the clutch is released a brake is immedi- 
ately applied on a rim at the back of the pulley. 

For automatic control purposes, when com- 
pressed air is available, a pneumatic cylinder 
controlled by a trip valve or similar device is 
used to operate the clutch. Alternatively there 
can be used a solenoid controlled by a micro 
or time switch to engage and disengage the drive. 
In the semi-automatic control the clutch is 
engaged by a hand or foot control to give 
a gradual acceleration of the drive in coil 
winding and similar machines. When the full 
driving speed is reached the clutch is locked in 
by a solenoid operated spring latch. When it 
is required to disengage the clutch the solenoid 
trips the latch and the brake is immediately 
applied to stop the machine. 

[Reply Card No. E5694] 
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Universal Scintillation Counter 


A NEw bench-standing universal scintillation 
counter, Type N664, is announced by Ekco 
Electronics, Ltd., Southend-on-Sea, Essex. Beta 
emitters, including tritium and carbon 14, are 
counted in a liquid phosphor, while for gamma 
emitters a_ thallium-activated sodium iodide 
crystal is employed 

For liquid counting, the lead-shielded well is 
fitted with a shutter/sample holder assembly, 
enabling the sample pot to be loaded into the 
instrument while the photo-multiplier is covered 
by an interlocked light-tight shutter. The sample 
pot ts automatically lowered directly on to the 
photo-multiplier face when the large lead cover 
is Closed, and at the same time the shutter inter- 
lock is released. The sample chamber is shielded 
in all directions by 2-S5cm of lead 

For gamma counting, the sample may be 
prepared in a test-tube, a polythene annular 
container or a SO mi. flat beaker, appropriate 


Scintillation counter opened to show sample holder 
ready for lowering on to photo-multiplier by closing 
lead cover 


crystals being available for each. The shutter 
assembly used for liquid counting is replaced by 
a top-plate assembly on which the crystals are 
mounted Lifting the counterbalanced lead lid 
exposes the crystal for sample changing. 

A high-gain amplifier is included in the unit 
which is contained in a strong steel case with 
carrying handles. 

{Reply Card No. E5701] 


Moulded-Case Circuit Breakers 

AN exhibition of moulded-case circuit breakers 
with ratings from SA upwards has _ been 
held in London by E.C.C. (Moulded Breakers), 
Ltd., Fordhouse Road Works, Wolverhampton 
Units from 5A to 60A are known as the * Stab- 
Lok’ range and are designed for installation 
in flush- or surface-mounting moulded-case 
distribution boards with backplates and bus- 
bars having hook projections and slots by 
which the breakers are held in place and con- 
nected to the incoming supply by self-locking 
four-way stabs. A single-screw solderless ter- 
minal is located on the load side of the contacts 
In the 5A “ Stab-Lok’”’ circuit breaker the 
bimetal for overload tripping ts indirectly heated, 
and there is a separate coil-energised magnetic 
trip for instantaneous operation at ten times 
rated current. Other sizes have current-carrying 
bimetals and all are compensated for ambient 
temperature. On tripping, the handle snaps to 
* off’ and the latch is reset automatically on 


THE ENGINEER 


Circuit breaker with self-locking stab connector to 
busbars and moulded case shaped to locate with 
supports in distribution board 


reclosing. Various sizes and arrangements of 
distribution boards incorporating these circuit 
breakers were shown, ranging from a small 
consumer's unit to large assemblies suitable for 
colleges, office blocks, hotels and other public 
buildings. The breakers are of uniform size 
irrespective of rating. 

Moulded-case construction is also used in the 
larger ““ NJ” (two-pole and three-pole) and 
“ N.E.F.” (single- two- and three-pole) ranges, 
examples of which were displayed. The ‘** NJ” 
breaker shown was a three-pole LOMVA unit 
with individually-adjustable overloads in each 
phase, and the “* N.E.F.”” series was represented 
by a triple-pole unit for 440V a.c. with a tested 
breaking capacity of 9000A. Both types of 
breaker can be supplied with a lockable rotary 
handle which returns to a “trip” position on 
tripping so that the unit affected can be identi- 
fied, and may then be locked “ off’ by the 
electrician investigating the fault. The alter- 
native “ dolly ’’ form of handle also returns to 
a midway position on tripping and must be 
returned to “ off’ before the breaker can be 
reclosed, so inadvertent closing on to a fault is 
impracticable. The breakers are suitable for 
panel or individual mounting (for which enclo- 
sures are available) or for incorporation in 
other control gear, examples shown being an 
8OkW alternator control panel and a direct-on 
Starter using a moulded-case circuit breaker as 
an interlocked isolating switch. 

{Reply Card No. E5702} 


Vibrating Reed Electrometer 


For measurement of very small direct currents 
and voltages with high zero stability, a new 


has 
Ltd. 


uses 


vibrating reed electrometer, Type N616, 
been introduced by Ekco Electronics, 

Southend-on-Sea, Essex. The instrument 
the principle of the company’s earlier “* N572 

electrometer in that an a.c. voltage is developed 
by applying the d.c. to a capacitor of which one 
plate is formed by a reed maintained in vibration 
by a valve circuit. Since the instantaneous 
voltage across the capacitor is proportional to 
the reciprocal of the instantaneous capacitance, 


Stable a.c. amplifier and indicator for measurement 
of small d.c. voltages after conversion to a.c. by 
vibratory capacitor 
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an a.c. voltage is developed for amplification by 
a Stable a.c. amplifier and subsequent rectifica- 
tion. 

In the present instrument the rectified output 
is Measured on a Sin panel meter calibrated to 
show the d.c. voltage at the input. Seven ranges 
are provided, namely, 3mV, 10mV, 30mV, 
100mV, 300mV and 1V and 3V. For voltage 
measurements the accuracy is of the order of 

5 per cent and current measurements may be 
made to the same accuracy provided the total 
value of the input resistance is known and a 
calibration control is adjusted accordingly. 
Three switched input resistors of 10%, 10° and 
10*° ohms are provided. The electrometer unit 
may be removed from the indicator unit and 
attached to an ionisation chamber for measure- 
ment of ionisation currents. Power supplies are 
110-120V or 200-250V, 50 c/s or 60 c/s, and the 
power consumption 60W. An external 100mV 
recorder can be operated and outputs of 215V 
at SmA, 105V at 2mA and 6°3V at 0:3A are 
available for other equipment. 

[Reply Card No. E5703] 


All-Insulated Portable Transformers 


A RANGE Of transformers up to 1I500VA 
introduced by the Sturdy Electric Company, 
Ltd., Sturdy Works, Hamsterley Colliery, New- 
castle upon Tyne, for operating low-voltage 
portable electric tools and handlamps is enclosed 
in * Fibreglass ’’ cases of high impact strength. 
This material is proof against corrosion and 
requires no painting for preservative purposes. 
The design of the case has been studied to 
eliminate exposed metal components such as 
screws which might become at high potential, 
and the cases are therefore filled with sufficient 
bitumastic compound to cover the core and 
windings, thus securing the transformer inside 
the case and providing a seal against the atmo- 
sphere. Nylon screws secure the lid, and the 
primary cable gland is also of nylon. The carry- 
ing handle, as shown, forms part of a webbing 


Low-voltage transformer in ** Fibreglass ’’ case with 
webbing harness and carrying handle 


harness passing around the sides and base of the 
case. A wall-mounting bracket can be supplied 
for permanent installations in fixed locations. 
Moulded rubber sockets and plugs available 
for the SA and ISA sizes are keyed to prevent 
insertion of a low-voltage plug into a higher- 
voltage socket. The transformers have a centre- 
tapped secondary and an earthed metal screen 
between primary and secondary windings. 
Provision is made for earthing the centre point. 
They are supplied for all the usual mains voltages 
with output voltages of 110V, 50V or 25V. 
{Reply Card No. E5704] 
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Industrial and Labour Notes 


Coal Industry’s Prospects 
On Thursday of last week, the 
National Coal Board met representatives of 
the National Union of Mineworkers to 
discuss the proposals set out in the Revised 
Plan for Coal (THE ENGINEER, October 23). 
The Board outlined measures which it con- 
siders must be taken to deal with the coal 

industry's present situation. 

These measures include a further reduction 
in opencast coal production next year of 
4,000,000 tons and the closure of six pits on 
economic grounds. These six pits are 
additional to the twenty-four which are to be 
closed because their reserves will be exhausted 
and the sixteen pits which are to be merged 
with others or from which men are to be 
transferred to neighbouring pits. Some 
reduction of output from other pits by 
single-shift working and other means is also 
to be undertaken. The Board again assured 
the union representatives, however, that 
everything possible would be done to keep 
long-term redundancy to the minimum. 
There are now to be further discussions 
between the Board and the union at coalfield 
level. 

The latest information as to coal pro- 
duction, consumption and stocks was given 
on Monday, in a Parliamentary reply, by the 
Minister of Power, Mr. Wood. He said that 
total production this year might be 
207,000,000 tons, compared with 216,000,000 
tons last year, and that this year’s consump- 
tion, including exports, might be 195,000,000 
tons, against an estimate of 200,000,000 tons 
and an actual consumption last year of 
208,000,000 tons. Undistributed coal stocks 
on October 17, the Minister added, totalled 
35,000,000 tons, compared with the estimate 
made some months ago that they would be 
23,000,000 tons at the end of this year. 


Shipbuilding Productivity Team 

Recently a shipbuilding productivity 
team sponsored by the British Productivity 
Council visited a number of Swedish ship- 
yards to study shipbuilding techniques, such 
as materials handling, plate preparation, pre- 
fabrication ; also the layout of the yards 
and labour relations. A full report has yet 
to be prepared and the various findings 
analysed. However, the team, on its return, 
was able to confirm that there is in practice 
only one trade union for negotiating pur- 
poses and that in the steel trades there is 
great flexibility so that a worker can perform 
a number of jobs without being concerned 
with any problems of demarcation. In 
planning work there is a wide degree of 
consultation right down to foreman level, 
and another important point mentioned by 
the team was that “ wildcat” strikes are 
illegal, while, in addition, provision is made 
for claiming compensation from either the 
union or the employer for any loss caused by 
an industrial dispute. 


Industrial Relations 


On Monday, the Minister of Labour, 
Mr. Edward Heath, was asked by Mr. 
Darling if he would ask the employers’ side 
of his National Joint Advisory Council to 
inquire into the attitude of employers and 
their trade associations to modern wage 
systems and to consultation with trade unions 
on all industrial questions. Mr. Darling 
suggested that as the Trades Union Congress 
was looking into any faults and weaknesses 
which there might be in trade union methods 


and organisation, employers might set up a 
similar inquiry to remedy their faults and 
weaknesses. 

In his reply, the Minister said he had no 
doubt there were things which could be made 
better on all sides of industry. Industrial 
relations were a problem of human relations 
and as soon as human relations were involved 
the element of human weakness entered. It 
was the practice that things were not put to 
one side alone of the National Joint Advisory 
Council. The initiative for the inquiry by 
the T.U.C. had been taken by the T.U.C. 
itself ; it had not been taken as part of, or 
one side of, the National Joint Advisory 
Council. The initiative for setting up any 
such inquiry as that suggested by Mr. 
Darling, the Minister added, must rest with 
the employing side of industry. 


The Employers’ Function 

The British Employers’ Confederation 
comments, in a recent bulletin, that a fairly 
common complaint by responsible trade 
union leaders is not that employers are too 
tough in their relations with their work- 
people but that they are sometimes too weak. 
Examples showing that there is some justice 
in this complaint as regards industry, both 
public and private, will occur to everyone. 
Local pressure, the Confederation says, has 
often been allowed to interfere with agreed 
plans to close an uneconomic pit, to introduce 
a new machine to perform a loading or 
unloading task at a dock, or even to transfer 
a single man to a new job. These examples 
show that many of the difficulties which 
arise are due to the fear of redundancy, 
frequently where there is no real basis for 
such fear. 

It is often said, the Confederation con- 
tinues, that wage increases make employers 
adopt more efficient methods. Wage increases 
certainly must make employers try to see 
how they can get at least the same volume of 
production from the same wage cost, that is, 
by employing fewer men on the particular 
job. The advocates of higher wages, the 
Confederation suggests, can hardly complain 
about that. If a change in the method of 
working is involved, no wise employer, the 
Confederation asserts, would seek to intro- 
duce such a change without at least attempting 
to get it accepted by his workpeople. That 
is where joint consultation can be usefully 
employed. But the decision whether it is 
to be introduced or not must, after a review 
of all the circumstances, rest with the 
employer. A wise assessment of all the 
factors, followed by a firm decision, is, the 
Confederation claims, the employer’s true 
function. 


British Trade Fairs Overseas 


The Federation of British Industries 
says that arrangements have recently been 
concluded to broaden the base of British 
Overseas Fairs, Ltd., in order to equip it for 
the increasingly important task of organising 
British trade fairs in overseas countries. The 
British Exhibition in New York in June, 
1960, will be the biggest and most important 
display of British industry’s consumer and 
engineering products ever to be shown over- 
seas. Further projects for later years are 
under consideration in other parts of the 
world. In view of this constantly expanding 
role in the service of British exports, some 
new arrangements, which have been approved 
by the Board of Trade, are announced. 


_ In order to provide for harmonious work 
ing between the national organisations con- 
cerned with trade and industry in all matters 
affecting British trade fairs overseas, the 
presidents of the Association of British 
Chambers of Commerce and of the National 
Union of Manufacturers, Mr. Frank Bower 
and Mr. M. D. Oliphant respectively, have 
been elected to the Board of British Overseas 
Fairs, Ltd. (B.O.F.). The directors are now 
therefore, as follows : Sir Norman Kipping 
(chairman), Mr. Frank Bower, Mr. W. P. N. 
Edwards (managing director), Sir Leslie 
Gamage, Lieut.-Col. Lord Dudley Gordon, 
Mr. M. D. Oliphant and Mr. P. F. D. 
Tennant. The Grand Council of the Federa- 
tion of British Industries will, as before, 
determine the programmes of British trade 
fairs overseas, but it will in future be advised 
by a new Export Promotion Policy Committee 
of which Sir Leslie Gamage is the chairman. 
Representatives of the Association of British 
Chambers of Commerce and the National 
Union of Manufacturers will attend the 
meetings of this committee. The Board of 
Trade and Foreign Office will be consulted, 
as in the past, before the programmes are 
finalised. 


The Joint Iron Council 

_ The annual general meeting of the 
Joint Iron Council was held in London on 
Tuesday, when the executive committee’s 
report for the year 1958-59 was adopted. 
The report comments on the fact that it 
“spans the period of maximum effect of 
the policy of credit squeeze and the beginning 
of expansion resulting from new policies 
adopted by the Government in the autumn of 
1958."" Delays in effectiveness of policy 
changes are, of course, especially marked in 
the case of investment expenditure and this 
kind of expenditure is particularly significant 
to ironfounders whose most important 
customers are often the makers of capital 
equipment. While investment spending by 
the Government, the nationalised industries 
and the local authorities has risen during the 
first half of 1959, there is little sign yet, the 
report comments, of a rise in private indus- 
try’s capital investment. The report notes 
that the total output of iron castings for the 
twelve months ended June last was 9 per 
cent lower than in the preceding year. But 
the reduction is attributed mainly to weak 
trading in the first three quarters of the 
year. The final quarter’s output virtually 
equalled that of a year earlier and was 6 per 
cent above that of the preceding quarter. 

On Tuesday evening, the Joint Iron 
Council’s annual dinner was held at the 
Dorchester Hotel, London, under the chair- 
manship of the president, Mr. N. P. Newman, 
The principal guest was the President of the 
Board of Trade, Mr. Reginald Maudling. 
Proposing a toast to “the Iron Industry,” 
Mr. Maudling said that the Board of Trade 
was deeply concerned with the expansion of 
world trade. Indirectly, he added, the iron 
industry, by providing so many essential 
components, made a considerable contribu- 
tion to the export drive. The Government, 
Mr. Maudling commented, was keenly 
aware of the fundamental importance of 
having more freedom in world trade. Keeping 
in mind this country’s close ties with the 
Commonwealth and with its friends in 
Europe, Mr. Maudling expressed his convic- 
tion that the country was well able to “* carve 
out ”’ a proper share of the world’s trade. 
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Marine Diesel Engine 


OR about sixty years the firm, Sulzer Brothers, 

has been actively engaged in making diesel 
and it is interesting to note that 
the first directly reversible marine diesel 
engine, a 90 h.p.. four-cylinder, two-stroke 
engine, was actually built, in 1905, in the works 
at Winterthur (Fig. 1) From this modest 
beginning the diesel engine has gone step by step 
through various stages of development and has 
firmly established its present-day position as 
the principal prime mover in the world of 
shipping. There can be no doubt that the 
Winterthur works of Sulzer Brothers, Ltd., in 
spite of their position in the heart of Europe and 
hundreds of miles away from the nearest sea- 
port, have greatly contributed to this success ; 
between 1907 and 1959 they and their numerous 
licersees all over the world have equipped more 
than 1200 vessels with two-stroke marine engines 
totalling over 7,000,000 s.h.p. (ships of less 
than 2000 tons deadweight not included) 

The manufacturing programme of Sulzer 
Brothers comprises a wide range of two-stroke 
and four-stroke engines; the latter, mainly 
used for stationary installations and for marine 
auxiliaries, cover a range of 120 h.p. to 1200 h-p. 
at speeds of 500 and 600 r.p.m. In addition to 
these engines a range of four-stroke engines 
specially designed for traction work is also being 
built. The-cylinder sizes vary between 220mm 
and 280mm in diameter with corresponding 
outputs between 300 h.p. normally aspirated, 
and 2400 h.p. with supercharging. A further 
range, at present still in the development stage, 
will be built as ““V’’-engines having eight, twelve, 
or sixteen cylinders and covering a power range 
from 1500 h.p. to 3500 h.p 

Two-stroke engines used for small and medium 
output are of the single-acting trunk piston 
design. They all employ the cross-scavenging 
system and have individual scavenging pumps 
for each cylinder, arranged at the side of the 
engine and operated from the connecting-rod 
by a rocking lever. This arrangement has the 
advantage that it reduces the length of the 
engine and ensures that each cylinder receives 
the same amount of air at a constant pressure. 
Moreover, the short crankshaft and symmetry 
resulting from the rocker drive of the individual 
pumps considerably improves the vibration 
characteristics and reduces balancing problems. 

Engines of this design have been, and are still 
being built, with cylinders ranging from 240mm 
to 560mm bore, with corresponding outputs of 
300 h.p. to approximately 4000 h.p., and up to 
5000 h.p. in their supercharged version The 
engines are used for river and coastal 


engines 


smaller 


Fig, 1—90 h.p., 


four-cylinder, reversible, two-stroke engine built in 1905 


work, and the larger ones for small cargo ships. 
A basically similar line of engines with shorter 
stroke and, consequently, higher speeds are 
being built with cylinder diameters up to 510mm, 
covering a power range of 600 h.p. to 5000 h.p. and 
up to 6250 h.p. in their supercharged version. 

Turning now to the larger marine units, it is 
obvious that for cylinder diameters of more than 
550mm the trunk piston design is not a very 
Satisfactory proposition. Faced with the task 
of providing large marine engines suitable for 
heavy oil operation, Sulzer Brothers in 1943 
introduced the “‘SD,”’ similar in its basic con- 
ception to the previously mentioned trunk 
piston engines, but fitted with ““A’’-frames, cross- 
heads and stuffing-boxes. Over the last fifteen 
years, more than 3800 cylinder units of this 
type, totalling about 2,600,000 h.p., have been 
made by the Winterthur firm and their licensees. 
With a cylinder bore of 600mm or 720mm they 
were built in various sizes from five up to twelve 
cylinders, covering a power range from 2500 h.p 
to 8500 h.p. normally aspirated, and up to 
10,800 h.p. with supercharging. 

Fig. 2 shows the cross section of the super- 
charged version engine, type “‘ SAD 72,” with 
720mm cylinder bore. The engine has a cast- 
iron bedplate and “A” 
frames, the side-mounted 
scavenging pumps being 
driven by rocking 
levers actuated from the 
crosshead. Two rows 
of scavenge ports are 
provided, the upper one 
of which is fitted with 
a series of non-return 
valves which allow after- 
charging of the cylinder 
once the exhaust ports 
have been covered by 
the rising piston. 

There is a common 
housing for the fuel 
pumps on the scavenge- 
pump side of the engine 
near crankshaft level, 
the camshaft being driven 
through a short spur 
gear train. Instead of 
providing the engine 
with a piston-rod, the 
piston skirt is extended 
down to the crosshead 
and the crankcase is sep- 
arated from the cylinder 
by a_ stuffing - box 
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working on the outside diameter of the piston. 

Although the “SD” design was originally 
designed as a normally aspirated engine, about 
20 per cent of all engines of this type made in 
the last decade were actually equipped with 
turbo charging. The system used for this appli- 
cation is the Curtis arrangement which is par- 
ticularly suitable for the modification of existing 
engines. In this system, which has also been 
adopted for converting the trunk-piston designs 
to supercharging, the scavenging pumps are 
retained and work as second stages in series 
with an exhaust gas-turbine-driven blower 
an air-cooler, fed with sea-water, is fitted between 
the two compression stages. Fig. 2 clearly 
shows the various components of the Curtis 
turbo-charging arrangement which is being used 
here. The exhaust-gas turbine-driven blower 
(1) delivers the scavenging air by way of an air- 
cooler to the receiver (2) from which it is distri- 
buted to the engine-driven scavenging pumps (3). 
From the latter the air passes through a common- 
air receiver into the cylinders (4). The pulsa- 
tions of the discharged exhaust gases are effi- 
ciently damped in the wide, heat-insulated 
manifold (5), so that the gas turbine operates 
at constant intake pressure. The temperature 
of the gases after their discharge from the gas 
turbine is still high enough to be utilised in a 
waste-heat boiler. 

With the Curtis charging arrangement, the 
engine behaviour at all loads, including starting 
and maneceuvring, is similar to that of normally 
aspirated engines, and so is the fuel consump- 
tion. The power increase by turbo-charging in 
case of the “SD” engine amounts to about 
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Fig. 2—‘*‘ SAD 72” turbo charged engine of 720mm bore and 1250mm stroke 
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Fig. 3—Test bed view of eight-cylinder ‘‘ SAD ”’ engine 


28 per cent. A disadvantage of the Curtis 
system, compared with other turbo-charging 
arrangements, is that the power requirement 
of the scavenging pumps is only slightly reduced, 
especially when the engine is lightly loaded ; 
for this reason the size of these pumps is only 


Figs. 4 and 5—{Left) Two *“RSD 58” twelve-cylinder engines arranged to drive the output shaft through twin reduction gearing. 


engines on the test bed. 





a little below that required for a non-super- 
charged engine, a factor which accounts for 
the almost identical fuel consumption of both 
designs. 

Our illustration (Fig. 3) shows a supercharged 
eight-cylinder “SAD” engine on the test-bed ; 
there are two turbo- 
chargers on top of the 
wide exhaust manifold, 
and of the two delivery 
pipes each leads to a 
group of four scavenging 
pumps. At the flywheel 
end the engine has two 
air-coolers which are 
built in the air delivery 
ducting, one of which is 
also visible in the illust- 
ration. This eight-cylind- 
er engine has a bore of 
720mm and a stroke of 
1250mm ; with a brake 
mean effective pressure 
of 4:95 kg per square 
centimetre (70°41b per 
square inch) the engine 
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Fig. 6—Normally aspirated version of ‘‘ RSD 76” 
engine. The trunk piston has been replaced by a short 
piston and piston-rod, an oscillating butterfly valve 
being used to close the exhaust at top dead centre, 
preventing air loss across the space under the piston 





output is 7200 h.p. at 125 r.p.m., compared with 
5500 h.p. of the equivalent non-supercharged 
engine’ The capacity of the scavenging pumps 
of the supercharged eight-cylinder engine has 
been reduced: by dispensing with the complete 
double-acting pump of cylinder No. 5 and, 
further, by running that of cylinder No. | in 
single action, the total reduction in the delivery 
volume of the engine-driven pumps amounts to 
about 19 per cent. 

The great advantage of the diesel engine over 
the steam turbine is its excellent thermal effici- 
ency. In many cases, however, where very large 
outputs are required, turbines are installed 
because of the difficulty of supplying sufficient 
power from one diesel engine for driving one 
single propeller shaft. There is a growing 
demand for engines of moderate size which 
allow a greater output to be directly transmitted 
to the propeller shaft. The raising of the brake 





The illustration shows the 
(Right) Fabricated bedplate, showing box construction of longitudinal and transverse walls 
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Fig. 7—Arrangement of telescopic inlet and outlet 
pipes used for cooling water where the pistons are 
water cooled 


mean effective pressure by supercharging is one 
way of solving this problem, another is tne use 
of double-acting engines. However, the latter do 
not usually find favour with the operators and 
the sea-going personnel, because of their more 
complicated design and the greater work entailed 
in their maintenance and overhaul. Statistics 
show that to-day a much smaller percentage ol 
doubie-acting engines is produced than in 
recent years. 

If more complicated schemes, such as multiple 
diesel-electric drives or free-piston gas generator 
installations, are disregarded this leaves as a 
practical choice for high-output machinery 
either the largest feasible long-stroke engine for 
direct propeller drive or a number of smaller 
and faster engines, connected by couplings and 
gearing to a common shaft. To meet these 
requirements Sulzer Brothers in 1953 introduced 
twe new engines, both of similar design, having 
cylinder bores of 760mm and 580mm respectively. 
The larger of these two engines, the model 
** RSD 76,°°* with a stroke of 1550mm, develops 
1000 h.p. at 119 r.p.m., an output which can 
be increased by as much as 30 or 40 per cent 
by supercharging. Due to its long stroke, the 
engine builds somewhat high, which for cargo 
ships and tankers is of no particular importance, 
but may be a decided drawback for passenger 
vessels. For such a ship two or more engines 
of the smaller design, having a stroke of 760mm 
and developing 500 h.p. per cylinder (or 700 h.p 
in the supercharged version) at 230 r.p.m., 
coupled to a geared drive, may be of advantage 
Fig. 4 shows such an installation on the test-bed. 
comprising two  normally-aspirated — twelve- 
cylinder engines of the type “ RSD 58.” 

In designing these engines, the three major 
aspects which had to be taken into consideration 
were the use of heavy oil, the possibility of 
providing engines of a fabricated and welded 
design, and of making allowances for the 
increase of power afforded by supercharging. 

The difference between the older marine 
engine models “ SD“ and “SAD” of 720mm 
bore and the new 760mm bore engine ts apparent 
from Fig. 6, showing the normally-aspirated 
version of the type “ RSD 76.” The most 
important details are the replacement of the 
long piston, with its extension directly connected 
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with the crosshead, by one of considerably 
reduced length, and a piston-rod linked in the 
orthodox way to a single-guided crosshead. 
The laterally-arranged, single-acting scavenging 
pumps are driven by arms bolted directly to 
the crossheads of the corresponding cylinders. 
This modification allows the use of a stuffing- 
box having the diameter of the piston-rod, 
instead of that of the piston skirt of the older 
type, and provides a better method of partition 
between cylinder and crankcase. It more 
effcctively prevents combustion products con- 
taining sulphuric acid and abrasive matter 
from entering the crankcase, thus greatly improv- 
ing the suitability of the engine for heavy oil 
operation. 

In cross-scavenging engines, however, the 
piston at top dead centre has to cover both the 
inlet and the exhaust ports in order to prevent 
scavenge air being carried under the piston and 
out into the exhaust manifold. As the short 
piston does not satisfy these conditions, some 
method of preventing the loss of scavenging air 
has to be provided. To achieve this an oscillat- 
ing valve, operated by means of rods and levers 
from an eccentric on the fuel-pump shaft, closes 
the exhaust passage at the end of the scavenging 
period and does not open until the piston on 
its downstroke has covered the ports again. 
This arrangement has the additional advantage 
that it allows the aftercharging of the cylinder 
up to the pressure of the air in the air receiver 
without the provision of a second row of inlet 
poits with non-return valves. Further, the 
asymmetric port timing allows a direct utilisation 
of the exhaust pulses in the supercharger, by 
supplying a larger proportion of the gas energy 
to the turbine ; it has a favourable influence on 
the efficiency of the turbo-charger in all cases 
where comparatively low super-char ging pressurcs 
are required. 

In order to meet the wishes of Messrs. Sulzer’s 
licensees and of several shipyards, the ** RSD” 
engine was so designed that the major parts 
could be constructed either by welding or by 
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using cast iron. The welded construction em- 
ploys bed-plates and **A’’-frames fabricated from 
steel plate ; instead of ribbed walls, common 
in cast constructions, box-type sections are 
used as basic elements, giving utmost tigidity 
with a minimum of welding seams. A _ pre- 
fabricated bed-plate is shown in Fig. 5 which 
in particular illustrates the construction of the 
transverse members which incorporate the 
double-wall support of the rolled-steel bearing 
saddle. 

The gas pressures are transmitted from the 
top of the cast-iron cylinder casing directly to 
the transverse bearing member of the bed-plate 
by tie rods. In order to keep the bending stresses 
in the bed-plate at a minimum, the tie rods are 
arranged as close to the centre line as possible. 
This arrangement leaves no room for locating 
the caps of the main bearings by means of the 
usual studs ; the bearing caps are kept in position 
by jack bolts interposed between the caps and the 
centre section of the “A”’-frame. Pretensioning 
of the tie rods places the cylinder casings, the 
“‘A’’-frames and the bed-plate under compression 
so that they are not subjected to tensile stress. 

The pistons are either oil cooled or, in cases 
of high thermal loading, water cooled. If 
oil cooling is employed, the oil is carried through 
linked swinging pipes to the crosshead ; from 
there it continues through the hollow piston-rod 
to the piston, cooling the inner surface of the 
piston crown, and is returned downwards to the 
crosshead through a pipe placed in the centre 
of the piston-rod. The lubricating oil for the 
big-end bearing is branched off at the crosshead 
and fed through the bored-out connecting-rod ; 
thus, no oil ways have to be drilled in the crank- 
shaft. In case of water cooling, the cooling 
medium is led through a telescopic pipe to the 
piston head and is drained by way of another 
telescopic pipe into a waterbox (Fig. 7). The 
latter is bolted to the bottom of the partition 
separating the cylinder and the crankcase; a 
sleeve in the side plate forms a watertight seal 
between the water pipes and the interior of the 


Fig. 8—A nine-cylinder ‘‘ RSAD 76” engine on the test bed 
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Fig. 9—Layout of supercharging (pulse) system and 
typical pressure-time curves 


crankcase, thus preventing any contamination 
of the lubrication oil by leaking water. 

The two sizes of 580mm and 760mm bore of 
the engine model ‘“* RSD” can be and, in fact, 
have been built as normally aspirated engines ; 
however, they lend themselves eminently to 
supercharging because of the following reasons : 

The short piston, and the piston-rod design, in 
conjunction with the partition between cylinder 
and crankcase, allows the bottom part of the 
cylinder to be utilised as a single-acting scaveng- 
ing pump. Secondly, the controlled discharge 
of the exhaust gases not only causes less scaveng- 
ing air to be required, but also favours the appli- 
cation of the pulse-charging system for the 
exhaust turbine, which gives a_ considerably 
higher efficiency than the constant-pressure 
system. The combined effect of these two factors 
permits dispensing with the separate engine- 
driven scavenging pump altogether, and obtaining 
perfect operation and manceuvrability on the 
turbo-blower alone, without any additional 
means for the scavenging supply. 

As shown diagrammatically in Fig. 9, there is 
a separate scavenge air chamber provided for 
each cylinder, which, together with the air space 
below the piston, forms a buffer chamber. This 
is connected, through non-return valves of low 
flow resistance, with the common air receiver, 
which is supplied with air from the turbo-charger. 
The air contained in the buffer chamber and in 
the cylinder space between the bottom of the 








Fig. 10—Sectional view of exhaust turbo-charger 
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piston and the partition is compressed during 
the downstroke of the piston. The pressure 
obtained exceeds that of the gas pressure existing 
in the cylinder at the time of the opening of the 
scavenge ports. This pressure difference causes 
the first phase of the scavenging to begin with a 
strong impulse, counteracting the blow-back of 
the exhaust gases. Towards the end of the 
scavenging period the pressure in the buffer 
chamber drops below that of the air receiver ; 
air from the latter flows through the non-return 
valves into the buffer chamber, and the last phase 
of the scavenging process takes place at the 
pressure determined by the turbo-blower. The 
pumping action of the piston is quite sufficient 
to scavenge and charge the cylinders when the 
engine is being started up, i.e. before the turbo- 
charger becomes operative. In fact, even if all 
the turbo-chargers should be out of action, a ship 
could still be run at approximately 75 per cent 
of its normal speed. 

The adoption of the turbo-charging system 
described above in the “RSAD” engine 
necessitates only minor alterations of the 
normally aspirated engine. As the scavenging 
pumps and their drive gear are not required any 
more, the space now available can be utilised 
to accommodate an air receiver of increased 
capacity (see THE ENGINEER, August 14, 1959, 
page 73). The exhaust ports have to be extended 
in height as the expansion is slower owing to the 
back pressure of the turbine ; this naturally 
reduces to some extent the energy transmitted 
to the piston, but it supplies a larger proportion 
of the gas energy to the turbine. The wide, heat- 
insulated exhaust manifold, characteristic of 
the constant-pressure turbo-charger, has been 
replaced by short, small-diameter passages lead- 
ing straight from the cylinder to the intake of 
the pulse-system turbine; 
as a rule not more t 
than three exhaust pipes = 
are joined to _ each ia 
individual turbo-charger. y 

Fig. 10 shows a section 
through the  turbo- \ 
charger. The design, \ 
which was __ specially 
developed for Sulzer \ 
marine engines, has a 
delivery capacity capable 
of being extended from 
7-5kg to 12kg_ per 
second (about 161b to 
28 lb per second) at a 
pressure ratio of the 
compressor correspond- 
ing to full-load condi- 
tions of the engine. The 
turbo-charger is of con- 
ventional design, having 
a single-stage, axial- HOH 
flow turbine directly 
coupled to a radial 
blower. The rotor 
assembly, running con- 
siderably below the criti- 
cal speed range, is 
carried in pressure- 
lubricated sleeve bear- 
ings, the lubricating oil 
being taken from the zs 
main lubricating circuit 
of the engine. 

Fig. 8 shows a nine- 
cylinder supercharged 
marine engine, model 
““ RSAD 76,” on the test 
bed. A comparison with 
Fig. 3 makes clear the 
difference in the layout 
of the  turbo-charger 
installation between this 
engine and the super- 
charged “SAD 72” 
engine. Also noticeable 
is the different arrange- 
ment of the air ducting, 
leading from the three 
turbo-chargers to the 
common air receiver, 
now located inside the U 
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the scavenging pumps ; one of the two air coolers 
can be seen at the front end of the engine above 
the control stand. 

The nine-cylinder supercharged version of the 
model ““ RSAD” has a normally rated output 
of 11,700 h.p. at 119 r.p.m. (1300 h.p. per 
cylinder), which corresponds to a brake mean 
effective pressure of 7kg per square centimetre 
(100 Ib per square inch) ; the fuel consumption 
of 152 grams per horsepower hour (0:34 Ib per 
horsepower hour) is about 6 per cent lower than 
the best value ever obtained with a non-super- 
charged engine of this design and compares well 
with the best results which are known to exist on 
uniflow-scavenged engines. The absence of 
visible smoke at this output seems to indicate 
that the potentialities of this engine have not 
yet been fully utilised; indeed, some recent 
experimental work on a single-cylinder engine 
gives reason to believe that in future a brake 
mean effective pressure of 10kg per square 
centimetre (145 Ib per square inch) might prove 
to be a workable proposition. 

Owing to the success of the supercharged 
version of the ““RSAD” and because of the 
confidence shipowners have generally placed in 
supercharged engines, it has become possible to 
discontinue the construction of large normally 
aspirated engines. This has permitted the 
replacement of the ““ RSAD 76 ” by a new engine, 
the “ RD76,” which, exclusively built as a 
turbo-charged engine of 760mm _ bore and 
1550mm stroke, is considerably simpler in design 
and has a cleaner external appearance (Fig. 11). 
As scavenging pumps are no longer needed, the 
air receiver, formerly located in the framework, 
is NOW a separate unit which is attached to the 
cylinders below the turbo-chargers. The latter 


are now placed in the most accessible position, 




















“* A’’-frames in the space " 
formerly occupied by 


Fig. 1i—** RD 76”’ turbo-charged engine of 760mm bore and 1550mm stroke. 
developing 1300 h.p. at 119 r.p.m. 
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i.e. at the top platform of the engine, and deliver 
the air direct into the receiver underneath which 
incorporates the air coolers. The rearrangement 
of the air receiver made it possible to have a 
fully symmetrical “ A “’-frame, eliminating the 
former cut-out, and to introduce double cross- 
head guides instead of the former single guide 
This layout makes the running gear and the main 
bearings accessible from either side of the 
crankcase. 

A further change from the original design is 
the position of the fuel pumps, which have been 
moved down from cylinder-head level to the 
second platform, experience with heavy fuel 
operation having shown that the efficiency of the 
injection is not adversely affected by lengthening 
the pipes between the pumps and the injectors 
The pumps, formerly distributed over the whole 
length of the engine, are now mounted in pairs 
of two and are grouped on a short, gear-driven 
camshaft. The former oscillating exhaust valve 
to each cylinder has been replaced by a series of 
rotary butterfly valves assembled on a common 
shaft, which is chain-driven off the fuel pump 
camshaft As a safety measure, to prevent 
foreign matter entering the exhaust turbines, the 


Replaceable 


“HE first production examples of a tyre in 
which the tread is separate from the casing 
were displayed at Turin by Pirelli, S.p.A., prior 
to their being put into production in the fac- 
tories of Société Internationale Pirelli in Great 
Britain, Argentina, Spain and Brazil. The 
company has explained that it was to develop 
this new conception in tyres that participation 
in racing was discontinued in 1957, despite the 
fact that every world championship since the 
war had been won on Pirelli tyres. 

As our illustrations show, the BS3 tyre con- 
ists of a casing and three tread bands. The 
casing has four ridges round its circumference 
to locate the bands, the inner two ridges each 
having nine gaps. The bands consist principally 
of rubber, but are based on a series of circum- 
ferential metallic cords. The bands are virtually 
inextensible but can be fitted to the uninflated 


casing by hand ; when the casing is pressurised, ° 


the pressure forces are taken by the bands anu 
the bands are immovable on the casing. Only 
when a puncture has resulted in complete loss 
of pressure can a band come off in service, and 
even then, we are advised, the band that 1s 
shed does not endanger the vehicle. It will be 
seen that bands are available in two tread 
designs conventional and the other 
concentrates the rubber in large solid blocks 
which will sink through snow or mud These 


one Ss 


A casing and three bands with the normal tread 
pattern 
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vanes of the butterfly valves are fitted with 
resilient steel plates which also form an effective 
rotary seal. With the repositioning of the fuel 
pumps it has also been found convenient to 
move the main engine control stand from its 
former position at the front end to the side of 
the engine. 

The new “ RD 76” engine has the same output 
of about 1300 h.p. at 119 r.p.m. as the former 
“ RSAD 76.” The largest Sulzer engine ever 
built is the ** RD 90°’ engine which is basically 
similar to the model ** RS 76.”” It has a bore of 
900mm, but the same stroke of 1550mm as the 
“RD 76" and about the same width and height. 
This engine allows a given output to be con- 
centrated into a smaller number of cylinders, 
thus reducing the number of moving parts and 
the length of the cngine-room, besides simplifying 
the maintenance. Two of these engines, at 
present under construction for British tankers, 
are expected to give a rated output of 1830 h.p 
per cylinder. The manufacturers are convinced 
this rating could be further increased by the 
adoption of a higher supercharging level after 
sufficient additional experience has been 
gained. 


Tread Tyre 


latter tread bands do not lap over the ridges 
locating the bands on the casing: this is to 
allow spikes to be fitted in the gaps in the ridges, 
eighteen to each wheel. The spikes are of steel, 
with a tip of tungsten carbide and a large flat 
base which fits under the bands. The tread 
bands are perforce manufactured to standards 
of accuracy not required in conventional tyres, 
and hence the dynamic balance of complete 
tyres is exceptionally good. 

From our description it can be deduced that 
a BS 3 will behave like a rigid breaker tyre : the 
high resistance to extension of the bands will 
constrain the outer wall of the casing to resemble 


A tyre assembled with winter tread bands and 
ice spikes 
a cylinder rather than part of a torus, and 
prevent the internal pressure causing the tread 
to become arched in a section including the 
wheel axis—thus the tread will readily distort 
from circular in elevation when it is in contact 
with the ground. The resulting low contact 
pressure can be expected to result in abnormally 
high traction, while the reduced shear stress 
under side forces gives a vastly higher cornering 
stiffness. The self-aligning torque also is 
reduced, and it is claimed that even with the 
tyres at rest steering forces become quite accept- 
able on normal vehicles. Actual characteristics 
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against slip angle and camber angle have not 
been made available ; it is claimed that the 
tyre with separate tread bands possesses increased 
flexibility along an axial plane compared to a 
classical rigid breaker tyre, and hence it may 
prove that the BS 3, unlike known rigid breaker 
tyres, is suitable for single-track vehicles. It 
is known that the noise level under cornering 
conditions is low, some 20dB below conventional! 
tyres 

Although, as stated, full friction investigations 
have not been made or, at least, published, a 


Stud with tungsten carbide tip for use, with winter 
tread, on ice 


full-scale test of the tyre with spikes in place has 
been performed on an ice rink ; this showed 
that a vehicle could be stopped from 25 m.p.h. 
in 40ft, and that a high braking effort could be 
applied without the heading of the vehicle 
changing 

It is expected that a casing will last at least 
twice as long as a set of treads, and in contrast 
to the normal tyre the casing does not have to 
undergo a curing process when a new tread 1s 
fitted. It is pointed out that punctures usually 
occur only when little tread is left on a tyre, so 
that, even neglecting the increased resistance to 
penetration of the metal reinforcement, a 
higher level of safety from deflation can be 
obtained for similar running cost ; each band 
costs about 12 per cent of the price of a com- 
plete tyre. It is, of course, also the case that 
if a casing is damaged by impact or under- 
inflation—as usual with rigid breaker designs, 
the tyres run with a large static deflection—the 
treads can be salvaged for further use. On 
vehicles such as those with wishbone indepen- 
dent front suspension, that wear tyres unevenly, 
it is valuable to be able to change the inner 
tread band to the outside and vice versa. 
It is claimed that treads can be removed and 
replaced in about two minutes. The normal 
saving in tractive effort with flexible casings is 
expected with the BS 3. 

Production of the new tyre in Great Britain 
will take place at the Burton-on-Trent factory of 
Pirelli, Ltd.; initial output will be for 1S5in wheels 


Tritium Isotopes Trace Currents 
in the Baltic 


The first institute in Europe for registering 
the occurrence of tritium in nature has been set 


up at Frescati, near Stockholm. The establish- 
ment of the institute was made possible by con- 
tributions from the Wallenberg Fund and the 
Royal Fund. 

Tritium, the radioactive hydrogen isotope, 
was discovered in 1950 to exist in nature, although 
previously it had been produced artificially. The 
quantity was originally very small, but has 
increased as a result of H-bomb experiments. To 
be found in all waters, tritium is primarily used for 
elucidating questions of circulation which were 
previously difficult to interpret. The institute is 
at present engaged in an investigation into the 
circulation of water in the Baltic, which, it is 
hoped, will make clear the effects of possible 
discharges of radioactive waste water. 
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Copper and Brass Tube Mill at 
New Milford 


BY OUR AMERICAN EDITOR 
No. Il—{ Concluded from page 537, October 30) 


The Scovill Manufacturing Company, of Waterbury, Connecticut, recently opened 
its new copper and brass tube mill situated on the Housatonic River at New Milford. 


Connecticut. 
72-acre site. 
instead of the usual ** central process 
equipment in one area. 
handling. 


The works comprise a 293,000 square feet main building situated on a 
The mill has been set up with complete integral-unit work centres, 
* operation with its duplication of similar 
This streamlined layout results in a minimum of materials 
The factory comprises three main bays which handle copper tube, heat 


exchanger tube and general commercial tube. 


hear continuous roller hearth bright annealing 
convection-heated furnace situated in the 
finishing line is unusual in that it also generates 
its Own atmosphere. This furnace (Fig. 8) will 
heat 8000 Ib of brass or cupro-nickel per hour at 
temperatures between 500 deg. Fah. to 760 deg. 
Cent., and also cool the product to 120 deg. Fah. 
before it leaves the furnace. Heat is provided by 
two separate heating systems outside the furnace. 
Fans in these two heating chambers circulate the 
products of combustion through the furnace. 
To provide the continuous supply of atmosphere, 
the burners in the two firing chambers must be 
kept firing at all times. Cooling of the gas is 
accomplished by passing the gas through a 
chamber cartridge made up of beryl saddles. 
Precooled water passes down through the saddles 
and the products of combustion pass upward 
through the saddles coming in contact with the 
water, thereby providing the proper amount of 
cooling. The furnace temperature and gas 
temperature are controlled by two round chart 
recorders and a two-point strip chart recorder. 
Two high-temperature safety controls are also 
used to shut down the furnace at 800 deg. Cent. 
The automatic control of this furnace conveyor 
speed is also obtained by a strip chart speed 
controller, which indicates and controls the 
length of time that the material is in the furnace, 
thereby providing an accurate control of grain 
size. In both furnaces tubing from 6ft to 60ft 
long can be processed on a full production basis. 
The maximum length of tubing is dictated by the 
length of the charge and discharge tables. The 
minimum length of tubing is controlled by the 
space between rollers which are on 1 2in centres. 
Two additional roller hearth annealing furnaces 
were supplied by the Electric Furnace Company, 
of Salem, Ohio. The furnace shown in Fig. 9 


is used for the bright process and finish annealing 
of copper tubing in a controlled atmosphere. In 
addition to handling straight lengths of copper 
tubing, the equipment is also used to bright 
anneal single and double pancake coils up to 
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Fig. 8—Surface combustion convection-heated continuous roller hearth furnace 





60in o.d. and bunch coils up to 12in high. The 
design capacity of the equipment is 9000 Ib per 
hour of straight copper tubing heated to 840 deg. 
Cent. The usable hearth width is 70in, and the 
loading and unloading tables are designed for a 
maximum straight tube length of 30ft. The 
straight tubes are conveyed through the furnace 
directly on the hearth rolls, while the coils are 
placed on light skeleton trays, which ride on the 
roller hearth. The roller hearth conveyor is 
equipped with a recording tachometer to record 
continuously the hearth speed. The equipment 
is heated by means of gas-fired radiant tubes and 
is designed to operate in the temperature 
range of 375 deg. to 900 deg. Cent. Internal 
forced circulation fans are incorporated into both 
the heating and cooling sections to obtain the 
greatest practical heat exchange rate. 

In the foreground of Fig. 9 may be seen the 
cross-over discharge mechanism for straight 
tubing. As the trailing ends of the tubes emerge 
from the curtained discharge vestibule, the 
discharge table is lowered and the tubes deposited 
on the cross conveyor, which carries the tubing 
sideways off the discharge table. The table then 
returns to the normal position to receive the 
next tubes. The tubes on the cross conveyor 
may be picked up by slings or, if desired, may be 
deposited in the cradle shown by advancing the 
cross conveyor. This equipment is designed to 
eliminate any scratching or other marking of the 
finished tubing. Also visible is the small balcony 
which is installed along the wall behind the 
furnace equipment. On this balcony are situated 
the protective atmosphere generation equipment 
and various other furnace auxiliaries. The 
atmosphere equipment consists of an exothermic 
generator of 18,000 cubic feet per hour capacity, 
which is equipped with a continuous combustibles 
recorder and controller to vary the air-gas 
mixing ratio to compensate for any variation in 
the fuel gas composition. Following the atmo- 
sphere generator is a refrigerator gas dehumidifier 
to lower the dew point of the atmosphere gas to 
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for bright finish annealing of brass and cupro-nickel tubing 
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40 deg. Fah. prior to its introduction into the 
furnace equipment. Finally, there is a return 
conveyor to return the empty trays to the charging 
end of the furnace, and an auxiliary petrol 
engine to continue driving the hearth rolls in the 
event of a power failure or other breakdown. 
Fig. 10 shows a direct-fired, forced-circulation, 
roller hearth furnace for the scale-free inter- 
mediate annealing and wet quenching of copper 
or brass alloy tubing. The design capacity of 
the equipment is approximately 15,000 Ib per 
hour of straight tubing heated to 700 deg. Cent. 
The usable hearth width is S5ft 8in, and the entire 
heating section is 38ft 6in long. The heating 
chamber is divided into four zones, the first of 
which is separated from the others by a refractory 
baffle and is arranged for a high heat input 
capacity. The furnace burners are situated in 
the side walls, both above and below the work 
pass line. The burners in the last three zones are 
two-valve pre-mix equipments. Great flexibility 
in capacity of the furnace is achieved by arranging 
the piping of these zones so that on low capacity 
loading the top or bottom burners may be used 
independently. The furnace is designed to 
operate in the temperature range of from 275 
deg. to 900 deg. Cent. The second zone is 
equipped with two forced convection fans, while 
the third and fourth zones have one convection 
fan each. The fans provide close temperature 
uniformity throughout the last three zones even 
at the lower operating temperatures. The 
equipment is provided with a longer than usual 
discharge throat from the heating chamber to 
provide for the slow cooling of leaded brass 
and bronze tubing prior to the flood quench. 
Water curtains and other sealing devices make it 
practical to maintain a non-scaling atmosphere 
in the furnace, thereby obtaining a bright anneal 
on copper tubing even at very low firing rates. 
MATERIAL HANDLING 


The company decided that the handling of 
material in the new mill at New Milford would 
be done most efficiently by overhead electric 
travelling cranes. The contract to furnish six 
such cranes was awarded to the Shepard Niles 
Crane and Hoist Corporation, of Montour Falls, 
New York. Each crane has a capacity of 10 tons 
carried on two 5-ton hooks, a height of lift of 
28ft, a span of 77ft 2in centre to centre of the 
runway rails, and a bridge speed of 400ft to 
450ft per minute. The principal function of the 
cranes is to handle bundles of tubes of varying 
lengths as they progress through the tube 
producing process. Because of the extreme 
length of the tubes, two 5-ton hooks are required 
on each crane to provide two suspension points 
spaced 24ft apart in order to keep the load in 
balance. Furthermore, since the tubes must be . 
carried lengthwise of the buildings by the cranes, 
the hooks have to be in a line at right angles to 
the crane girders and parallel to the crane 
runways. To meet these requirements, the crane 
bridges were designed with an unusually wide 





Fig. 9—Continuous roller hearth furnace for bright process and finish 
of copper tubing 
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Figs. 10 and 11—{Left) Direct-fired, forced-circulation continuous roller hearth furnace for bright intermediate annealing and wet quenching of copper and brass 


tubing. 


spacing of 30ft centre to centre of main girders 
and an extremely long wheelbase of 35ft at the 
bogie ends. Travelling on top of these main 
girders of each crane and across the width of the 
building is a specially designed trolley which 
consists of a supporting frame similar to a crane 
bridge with a span of 30ft complete with its own 
drive unit, cross shafting and wheels. On this 
trolley are mounted the two hoisting mechanisms 
with winding drums spaced 24ft apart, to provide 
the two-point suspension and the hook lift of 
28ft. In addition, each hoist unit on each 
trolley is equipped with its own motor, gearing, 
brake and control so that the hook can be 
operated independently of or simultaneously 
with the other hook on the same trolley. In this 
way the load can be raised horizontally or tilted 
at one end or the other, depending on the 
requirements of the manufacturing process. 

In addition to material handling by means of 
overhead electric travelling cranes, several 
special Mathews transfer conveyors were also 
installed for handling. Fig. 11 illustrates the 
twin reversible bay-transfer conveyors which 
may be considered to be an unusual application 
of a slat-type chain pallet conveyor. The two 
130ft long conveyors are used to transfer bundles 
of tubing, weighing up to 10,000 1b, from one 
crane bay to another. These bundles, ranging 
in length from 12ft to 60ft, are deposited by 
overhead crane into bucks attached to the 
conveyor chain on 8ft centres. The conveyor is 
energised to move each bundle to a position 
where it can be picked up by another crane 
Serving the adjacent building bay. Flat tread 
plates mounted across the chains between the 


Fig. 12—Swaging machine with mechanised feeding equipment for pointing 
, : 


3iin diameter 


carrying bucks serve as a moving safety platform 
for the people working in the area. Each 
conveyor, with drive mechanisms situated at 
either end, is designed to move a total of five 
10,000 Ib loads in either direction. 

In addition, a 40ft long motor-driven transfer 
car is provided for the movement of crane-sling 
loads of tubing from one bay to another. This 
transfer car is equipped with a series of struc- 
tural steel bucks and operates through a distance 
of approximately 20ft by riding on rails which 
are set flush in the floor. 

The tube annealing furnaces are served by 
live roller charge and delivery tables. The 
charge tables are about 70ft long and comprise 
conventional chain-driven live roller conveyors 
with a 70in face width between flanges mounted 
at the ends of each roller. The furnace delivery 
table rollers, for a distance of approximately 
14ft from the discharge of the furnace, are indi- 
vidually equipped with over-running clutches to 
facilitate the separation of batches of tubing 
coming from the furnace for transferring at 
right angles off the tables into bucks at the 
sides of the table. The entire table can be 
driven at furnace speed from the furnace con- 
veyor drive, or the last 65ft can be driven by 
means of its own separate drive at a speed of 
20ft per minute. This last 65ft length is also 
mounted on a hydraulically-operated wedge 
mechanism which will lower a batch or batches 
of tubing on to Micarta-topped, reversible, cross 
transfer chains for delivery into the side bucks. 


POINTING EQUIPMENT 
Pointing is a fundamental operation prior to 


(Right) Reversible bay transfer conveyor capable of handling five 10,000 Ib bundles of tubing at a time 


drawing in the manufacture of brass alloy or 
copper tubing. This operation has in the past 
been done usually by manual feeding to swagers 
or large squeeze-type pointers. At New Milford, 
the pointing operations on large diameters of 
tubing have been mechanised to a point of near 
automation, completely eliminating the drudgery 
of manual feeding and with much greater 
production speed and accuracy. These modern 
tube pointers are built around large four- 
die swaging machines equipped with a hydraulic- 
ally-actuated feed. Large bundles of tubing are 
delivered to the feed platform by overhead 
material handling equipment. A single operator 
simply assists each tube length to roll into the 
jaws of the feeder. The feeder then takes over 
and the pointing operation is completely auto- 
matic, even to the unloading. The pointed pile 
of tubing is then picked up by the overhead 
crane and transported to its next operation. 
Fig. 12 shows 34in diameter by #in wall thick- 
ness tubing being pointed to lzin. A production 
speed of approximately four points per minute 
is being maintained on this large size of tubing, 
a production rate far greater than that obtainable 
with former methods 


SAWING EQUIPMENT 

The circular sawing machines employed in 
the two main cut-off installations at New Milford 
were furnished by the Loma Machine Manufac- 
turing Company, of New York (Fig. 13). They 
have a swinging arm mounted above the saw 
table, effecting the cutting stroke in a downward 
direction. The operation of each saw is 
arranged for a semi-automatic cycle. The feed 


Fig. 13—Circular saw tube cut-off installation with feeding and 


discharge conveyors 
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and clamp movements are adjustable both in 
its upper and lower limit to suit the tube diameter 
and the exact size of the sawblade. The saw 
feed movement is controlled by a flow control 
valve inserted in the circuit of a hydraulic 
cylinder which is coupled to the air cylinder. 
The saw feed speed can thereby be preset to a 
speed appropriate to the duty required. This 
predetermined feed speed results in a considerable 
saving in sawblade cost, since with correct set- 
ting no overloading of the sawblade can occur, 
as is often the case with manually operated feed 
movement. Both machines employ 1I4in dia- 
meter blades driven by 10 h.p. motors at up to 
8000ft per minute. The saws are equipped with 
a double stock clamp performing a downward 
clamping movement. In the closed position, 
the clamp grips the stock firmly on either side 
of the sawblade. This design results in a perfect 
cut which is almost free of burr. The movement 
of the clamps is adjustable and can be limited 
to prevent undue deformation of thin-walled 
tubing. Rubber pads inserted into the clamp 
enhance the gripping action without risk of 
deformation and marking of stock. 

The cutting cycle is started by the operator 
pressing a push-button, whereupon the clamp 
closes. The saw arm does not start on its cut- 
ting movement until the clamps are fully closed 
and, vice versa, the stock is not released from 
the clamps until the saw arm has swung back 
in its rest position. A stop device is built into 
the exit conveyor ; the position of the stop is 
adjustable to the desired cut-off length and acts 
by means of electric relays on the two pinch 
roller sets in such a way that the advance move- 
ment of the tubes is automatically stopped in 
the correct position. There is a second adjust- 
able stop in the runout table to handle odd 
lengths which remain from the full length stock 
when the last cut is made. The cut tubes of the 
full length are automatically pulled out of the 
saw by the pinch rollers instantaneously after 
the cut has been made and are ejected from the 
roller table by means of air-operated tilt levers. 
The tubes are deposited by crane on loading 
racks alongside the entrance table, and, in 
order to facilitate the alignment of the tube, or 
the tubes in the case of multiple cut, on the 
entrance table, an “‘ unscrambling’ device is 
employed. This device consists of a vertical 
pin which moves at high speed in a guide between 
the entrance table and the storage rack. The 
operator has but to flip over to the table the 
first end of the stock which is then separated 
from the pile of tubes on the storage rack. 
Thus, even if the tubes in one load are entangled, 
they are readily separated for the cut. 


STRAIGHTENING EQUIPMENT 


Three high-speed tube straighteners at New 
Milford are capable of straightening tubes from 
jin to 24in diameter at linear speeds up to 500ft 
per minute. Each machine passes the copper or 





Fig. 14—High-speed tube straightening machine with six horizontal 
and 


six vertical rolls 
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brass tube through six horizontal rolls and then 
SIX vertical rolls in a staggered arrangement 
(Fig. 14). Tne straightening machines were 
supplied by the Torrington Manufacturing 
Company, of Torrington, Connecticut. Tne 
tube-size capacity ratings of the three straight- 
eners are based on a nominal yield point of 
60,000 Ib per square inch in the material being 
straightened. In order of increasing machine 
size, these tube capacities are jin to lin by 
0-065in maximum wall ; ?in to 2in by 0-O83in 
maximum wall; and lin to 2tin by 0-095in 
maximum wall. The corresponding roll dia- 
meters are 4in, S54in, and 64in. The smallest 
machine is driven by a 10 h.p. motor at a roll 
surface speed of 500ft per minute, while the two 
larger straighteners are driven at 400ft per 
minute by motors of 20 h.p. and 30 h.p. res- 
pectively. The rolls are mounted on tapered 
roller bearings and are overhung to provide 
quick and easy changing from one set to another. 
Half of the rolls in each plane are individually 
adjustable by handwheels, and a lock is provided 
to maintain the adjusted position. 


TESTING EQUIPMENT 


In the production of highest quality tubes 
used in such fields as condenser, refrigerator 
air conditioning and similar applications, it is 
most important to employ a foolproof method 
for testing the tubes under internal pressure 
Only a combined test under water and air 
pressure will detect extremely small leaks. The 
combination testing machine at New Milford 
was supplied by the Loma Machine Manufacturing 
Company, of New York, and allows this double 
test to be performed in a single unit (Fig. 15). 
The machine has a very high output capacity of 
approximately 400 tubes per hour with the 
tubes held for ten seconds under air pressure: 
it is controlled by automatic cycling so that 
the operator can concentrate his attention on 
the observation of the tube being tested. The 
operational sequence of the machine can be 
varied as required. The tester can handle a 
range from tin to I4in o.d. in lengths up to 
100ft. The machine represents a self-contained 
unit consisting of the testing machine proper, 
material handling facilities, and the oil-hydraulic 
power unit with a motor-operated pump pro- 
ducing the oil pressure for an intensifier from 
which the water is supplied for the hydraulic 
test at variable pressures up to 7000 Ib per square 
inch. A rotating movement is employed to 
transport the stock from the air test at 500 lb 
per square inch to the water test positions, and 
the machine is designed as a double head 
machine for the simultaneous testing of pairs of 
tubes. The high output rate is facilitated by the 
automatic control of all machine movements, 
and this output can be predetermined for each 


condition by an adjustable preset enforced 
cycle time. 
In addition to pneumatic and hydrostatic 
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testing, Scovill also employs an eddy current 
e.cctronic tube tester deveioped recently by the 
Magnetic Analysis Corporation, of Long Island 
City, New York, and now accepted as a produc- 
tion inspection method. The use of this instru- 
ment has not only made possible an improve- 
ment in the quality of material supplied to 
customers by the elimination of defective tubes, 
but it has also made possible the maintenance 
of a specific quality level 

PLANT 


WASTE TREATMEN1 


The liquid industrial wastes which occur at 
the new mill are of two general kinds : (a) weak 
wastes which are discharged continuously from 
rinses during pickling and dichromate brighten- 
ing operations; and (hb) strong solutions of 
spent pickling acid and dichromate brighteners 
which are discharged at intermittent intervals. 
Both of these wastes contain higher concentra- 
tions of copper, zinc, chromium and sulphuric 
acid than is permitted by the State Water Com- 
mission of Connecticut in waste waters dis- 
charged to the Housatonic River. 

The weak rinse waters discharged continuously 
from pickling and dichromating operations flow 
to an open earth basin in which they are agitated 
by means of compressed air to minimise fluctua- 
tions in pH and temperature. The wastes are 
pumped from the basin to a mixing tank in 
the treatment building where sufficient lime is 
added to raise the pH of the wastes to 9-5, 
The treated wastes then flow to a combination 
flocculation and clarification unit where the 
copper, zinc and chromium hydroxides pro- 
duced by the addition of the lime are coagulated 
and permitted to settle. The clear liquid over- 
flow from this unit then flows to the main 
works drain and on to the Housatonic River, 
The sludge which has settled flows to open 
sludge lagoons where it is concentrated by 
seepage, evaporation and decanting. 

The strong spent pickling acid is given separate 
pretreatment. Because a common collection 
system is used to convey all industrial wastes to 
the treatment plant, this highly concentrated 
acid can be dumped only during those periods 
when there is no flow of weak rinse waters or 
other wastes to the wastes collection system. 
During such periods, the concentrated wastes 
are diverted to a sump at the treatment plant 
and from there are pumped into a storage tank. 
When weak wastes are again discharged to the 
treatment plant, the spent acid is pumped at a 
slow and controlled rate to the mixing tank for 
treatment with the weak wastes. Spent con- 
centrated dichromate brighteners are also isol- 
ated and treated in the same manner as the 
concentrated pickling acids. In this case, 
however, sodium bisulphite is first added to 
the dichromate brighteners to reduce the hex- 
avalent chromium to trivalent chromium. Sul- 
phuric acid is also added to aid the chemical 
reaction. 


Fig. 15—Combination hydrostatic and pneumatic tube testing machine with 
@ capacity of 400 tubes per hour 
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Personal and Business 


Appointments 


THE SOLARTRON ELecTRONIC Group, Ltd., has 
announced the appointment of Mr. Anthony Cockle 
as reliability engineer 

Ain CONTROL INSTALLATIONS, Ltd., announces 
that Mr. D. G. Hill has been appointed manager of 
the air filter department 

A.E.1. LAMP AND LIGHTING COMPANY, 
announced the appointment of Mr. T. A. I 
as assistant sales manager 

Mr. Eris Rawpin Brown, 
been appointed works manager, 
Midland Region, British Railways. 

WickKMAN, Ltd., announces the appointment of 
Mr. R. J. Dixon as director and general manager of 
its Machine Tool Manufacturing Company. 

Mr. JOHN HARRISON has been appointed managing 
director of Atlas Copco (Great Britain), Ltd., in 
succession to Mr. J. C. Greig, who has resigned 

Mr. W. R. Hart has been elected president of 
the Office Appliance and Business Equipment Trades 
Association for 1959-60, in succession to Mr. B. f 
Levett 

Mr. James I 
chief engineer 
has been appointed 
directors 

THe Mrnistry OF EpucaTION announces that 
Mr. Denzil K. Freeth, M.P., has been appointed 
parliamentary private secretary to Sir David Eccles, 
Minister of Education 

THe CeNTRAL Exvecrrictry GENERATING BOARD 
announces that Mr. H. B. Dreyfus, M.I.E.E., has 
been appointed system design and development 
engineer of the Board 

EASTERN REGION, BRITISH RAILWAYS, announces 
the appointment of Mr. E. H. Ker as locomotive 
engineer in the department of the chief mechanical 
and electrical engineer 

Forp Motor Company, Ltd., announces that 
Mr. J. N. Lampson has been appointed manager of 
the public relations department, tractor division, in 
succession to Mr. E. B. Black, who has retired. 

Mr. F. H. Beasant, M.I.Mech.E., M.ILE.E., has 
returned to England from Australia, to take up an 
appointment as deputy manager of the traction 
division of the Brush Electrical Engineering Company. 

Mr. Ernest TURNER Jones, F.R.Ae.S., deputy 
controller (overseas affairs), Ministry of Aviation of 
the United Kingdom, has been elected deputy chair- 
man of the N.A.T.O. Advisory Group for Aero- 
nautical Research and Development 

CROMPTON PARKINSON, Ltd., announces that Mr 
E. C. Holroyde has resigned as a vice-chairman and 
director at his own request, to allow for the appoint- 
ment of younger men. Mr. Michael Parkinson has 
been elected a vice-chairman and Mr. J. B. Scott a 
director 


Ltd.. has 
Gooch 


M.I.Mech.E., has 
Crewe, London 


Rosinson, M.I.Mech.E., M.I.Mar.f 
of Hepworth and Grandage, Ltd., 
to the company’s board of 


REGION OF BRITISH” RAILWAYS 
appointment of Mr. C. F Rose. 
as mechanical and electrical engineer 
(development) in the department of the chief mechani- 
cal and electrical engineer. Mr. G. C. Gold, M.1 
Lovo.E., has been appointed mechanical and electrical 
engineer (workshops) 

Mr. F. W. Parry, engineering manager and 
director of Cammell Laird and Co. (Shipbuilders and 
Engineers), Ltd., has been elected chairman of the 
National Association of Marine Enginebuilders, in 
succession to Mr. James Ferrier. Mr. D. G. Ogilvie, 
managing director of Hawthorn Leslie (Engineers), 
Lid., has been elected vice-chairman 

THe ENGuSH ELcecrric CoMPANy, Ltd., states that, 
following the retirement of Mr. C. M. Cock as 
general manager of the traction department at the 
end of this year, Mr. H. J. H. Nethersole has been 
appointed as general manager of traction Mr 
Nethersole will remain a director of The English 
Electric Company of South Africa (Pty.), Ltd., but 
will be succeeded as managing director by Mr 
R. B. Price. Mr. L. L. Brinkworth, chief engineer 
of the South African company, will become technical 
director on January 1, 1960 

Mr. I MASTERS, 
Vehicles Research and 
ment, is to take up the position of managing 
director of Petters, Ltd., and Hawker Siddeley 
(Hamble), Ltd.. on January 1, 1960 He will 
also become a member of the board of Hawker 
Siddeley Industries, Ltd Mr. Masters succeeds 
Mr. D. K. Fraser, who has resigned his various 
directorships with the Hawker Siddeley Group on 
being appointed a joint managing director of G. A 
Harvey and Co. (London) 


THE EASTERN 
announces the 


4.M.i.Mech.t 


Fighting 
Establish 


director of the 
Development 


LONDON TRANSPORT announces the following 
appointments in the department of the chief civil 
engineer: Mr. E. W. Gain, A.M.I.C.E., has been 
appointed an officer of the executive with the title 
of works and building engineer ; Mr. F.S. P. Turner, 
A.M.LC.E., has been appointed an officer of the 
executive with the title of assistant new works 
engineer. 


Business Announcements 


Mr. T. W. HEATHER, assistant managing director 
of The General Electric Company, Ltd., retired on 
October 31. 

CotcompaL Grapuite, Ltd., states that its offices 
and factory have been transferred to Sheaf Island 
Works, Pond Hill, Sheffield, 1 (telephone, Sheffield 
27397) 

Messrs. HUME AND TOTTENHAM, architects and 
engineers, announce that they have opened an office 
at 1-2, Hertford Place, London, W.1 (telephone, 
Euston 8321). 

HiLGer AND Watts, Ltd., 98, St. Pancras Way, 
Camden Road, London, N.W.1, has acquired the 
whole of the issued share capital of the Infra-Red 
Development Company, Ltd., Welwyn Garden City 

Jones, STROUD AND Co., Ltd., Highfield Mills, 
Canal Street, Long Eaton, Nottingham, states that 
it has taken over the whole of the glass tape weaving 
operation previously undertaken by Fibreglass, Ltd., 
Glasgow. 

ASSOCIATED ELECTRICAL INDusTRIES, Ltd., London, 
and Alco Products Incorporated, New York, announce 
that an arrangement has been made for joint col- 
laboration in design, manufacture and sale of diesel- 
electric locomotives for world markets 

THE PRESS AND SHEAR MACHINERY COMPANY, Ltd., 
172-178, Victoria Road, Acton, London, W.3, states 
that it has been appointed the exclusive distributor in 
the United Kingdom for the “ Bruderer ”’ range of 
high precision automatic punching presses. 

THE Pressey Company, Ltd., states that The 
Amar Tool and Gauge Company, Ltd., of Chadwell 
Heath, Essex, will now be grouped for administrative 
purposes with the industrial hydraulics division and 
the sheet metal division at Cheney Manor, Swindon, 
under the overall management of Mr. FE. H. Y. 
Burden. 

RESEARCH AND CONTROL INSTRUMENTS,  Ltd., 
Instrument House, 207, King’s Cross Road, London, 
W.C.1, states that it is the sole distributor in the 
United Kingdom for the industrial products pre- 
viously marketed by its associated company, Philips 
Electrical, Ltd. Mr. C. W. V. Davis is to head the 
newly-formed industrial products division 

HUMPHREYS AND GLasGow, Ltd., announces that 
its agreement with Alco Products Incorporated, New 
York, in connection with nuclear power station units 
of up to 30MW capacity has been terminated by 
mutual consent. Humphreys and Glasgow is pre- 
pared to offer a similar range of comprehensive power 
stations incorporating pressurised water reactors 
designed and manufactured by Babcock and Wilcox, 
Ltd 

THE DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH announces that with the appointment of 
Lord Hailsham as the Minister with general respons- 
ibility for science and technology, including atomic 
energy, the Atomic Energy Office and the Lord 
President's Office will be combined. The new office 
will be in the charge of Mr. F. F. Turnbull, whose 
appointment as deputy secretary, to succeed Sir 
Friston How in charge of the Atomic Energy Office, 
was announced some months ago. It will be organised 
in two divisions: (1) a general division, under 
Mr. R. N. Quirk, under-secretary, corresponding to 
the previous Lord President’s Office; and (2) an 
atomic energy division, under Mr. M. I. Michaels, 
under-secretary, corresponding to the previous 
Atomic Energy Office. 


Contracts 


BROWN AND TAWSE PLANT, Ltd., West Gorton, 
Manchester, has received an order for six ** Hydrocon 
Highlander *’ 5-ton rotary hydraulic full-circle-slewing 
mobile cranes from British Railways, North Eastern 
Region, for use by the Civil Engineering Department. 

RANSOMES AND Rapier, Ltd., of Ipswich, has 
received an order valued at 1,500,000 dollars from 
Calgary Power, Ltd., Alberta, for a large electrically- 
driven walking dragline. The “ RapieR W1350” 
machine to be supplied weighs 1400 tons and will 
be equipped with a 33 cubic yard bucket capable of 
carrying 50 tons of material at a time at a radius 
of 215ft 


TaNGyes, Ltd., Smethwick, Birmingham, has been 
awarded a contract for the supply of hydraulic 
equipment to Canada Iron Foundries, Ltd., the 
manufacturers of the tunnelling shields for excavating 
the Bloor University Avenue subway in Toronto 
The equipment consists of cylinders and rams, 
erector arms and hydraulic pumps, and the order is 
valued at 600,000 dollars. 

HEAD WRIGHTSON IRON AND STEEL WorRKS ENGIN- 
EERING, Ltd., a subsidiary of Head Wrightson and 
Co., Ltd., has received an order from Colvilles, Ltd., 
for the supply and construction of a blast furnace 
gas cleaning plant at Ravenscraig, Scotland. The 
plant will mostly be manufactured at the Head 
Wrightson works on Teeside. The value of this 
contract is approximately £357,000. 


RICHARD COsTAIN (AFRICA), has been awarded a 
£750,000 contract for the construction of 30 miles of 
main road between Salisbury and Lusaka near to 
the Kariba Dam Heavy earthworks through 
44 miles of the Zambesi escarpment involve the 
removal of 750,000 cubic yards of muck and rock ; 
one major bridge of prestressed design, thirty large 
box culverts and 200 pipe culverts are also to be 
built. Work starts in November and is due for 
completion early in 1962. 


WHATLINGS, Ltd., is the contractor for the con- 
struction of the northern section of the Ayr-Prestwick 
by-pass in Ayrshire. The scheme involves the pro- 
vision of dual 24ft carriageways with a central 
reservation of 15ft, the construction of three round- 
abouts and four bridges, one of which will be an 
oveiline railway bridge and another a road-over-road 
bridge. The overall length of the scheme is 44 miles. 
[t will be supervised by Ayr County Council, acting 
as agents for the Secretary of State for Scotland. 
The estimated cost is £706,000 and it is hoped that 
the work will be completed in twenty-one months. 


THe GENERAL ELECTRIC ComPANy, Ltd., in asso- 
ciation with Vacuum Industrial Applications, Ltd., 
has received an order from the National Physical 
Laboratory for a 2-litre vacuum arc-melting furnace 
The furnace will be used for melting and casting 
refractory metals such as titanium, niobium and 
molybdenum. The power is being supplied by a 
2000A, 40V germanium rectifier unit. The rectifier 
output is controlled by means of a saturable reactor 
connected in the primary side of the rectifier trans- 
former enabling the output current to be varied 
from SOOA up to 2000A. The power unit has a 
short time overload capacity of 2500A. 


THe GENERAL Execrric Company, Ltd., has 
received two contracts for electric winders to the 
value of £250,000 for installation at gold mines 
associated with Anglo American Corporation of 
South Africa, Ltd. The first contract is for the 
supply of one 10ft 6in by 6ft by 6ft 4500 h.p. Blair- 
type (twin rope) hoist for President Steyn Gold 
Mining Company, Ltd. In connection with this 
contract, the order for the mechanical parts has been 
received from The Vanderbijl Engineering Corpora- 
tion of South Africa, Ltd., and these will be manu- 
actured in South Africa to designs produced at the 
Erith Engineering Works of G.E.C. The electrical 
parts have been ordered direct by President Steyn 
Gold Mining Company, Ltd., and will be designed 
and manufactured at the Witton Engineering Works 
of G.E.C. The second contract is for the supply of 
mechanical parts only of two 12ft diameter by Sft 
wide, 1100 h.p. double-drum hoists for Western 
Deep Levels, Ltd. These hoists will be manufac- 
tured in South Africa to the designs of the Erith 
Engineering Works of G.E.C. 


Miscellanea 


CAN FILLING MACHINE.—In the description of the 
can filling machine made by Mather and Platt, Ltd., 
which appeared in our issue of October 16 last, the 
capacity of the machine for pint and half-pint cans 
was given incorrectly. The capacity of the machine 
for these sizes of can is expected to be 300 per minute : 
not per hour as stated. 


HiGHER CAPACITY TRACTION BATTerRips.— After 
extensive laboratory and field trials, a new “N”™ 
range of “ Kathanode” traction batteries is being 
marketed for general industrial use by the D.P 
Battery Company, Ltd., Bakewell, Derbyshire 
These cells are designed for heavy-duty applications 
where high capacity is required in a limited space 
and are particularly suited to electric delivery vehicles, 
factory trucks and mine locomotives. Cells of this 
range embody pasted positive and negative plates 
with improved grid alloys and active materials 
compounded to new formule. Triple separation is 
provided by ribbed * Porvic,”’ glass wool sheets and 
cedar veneers. 
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RAILWAY ELECTRIFICATION 


$21,264. December 4, 1957.—OveRHEAD ELECTRI- 
FICATION SYSTEMS FOR RAILWAYS, British Insu- 
lated Callender’s Cables, Ltd., Norfolk House, 
Norfolk Street, London, W.C.2, and British 
Transport Commission, 222, Marylebone Road, 
London, N.W.1. (Inventors: Arthur George 
Sweetland, Clifford Edwin Ricketts, John Alan 
Broughall and Raymond Pattison.) 

In accordance with this invention an improved 
form of cantilever structure for supporting railway 
catenaries is provided in which the strut, the tie 
member and at least the inner part of the registration 
arm each comprise a rod or tube fabricated from 
resin-bonded glass fibre. With this construction the 
need for heavy porcelain compression insulators and 
strain insulators hitherto required for high voltage 
overhead systems is eliminated and since the resin- 
bonded glass fibre rod or tube has a density of the 
order of 0-06 Ib per cubic inch compared with 0-25 Ib 
per cubic inch for mild steel, a structure which is 
much lighter and which is resistant to corrosion is 








obtained. Referring to the drawing, the principal 
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structural elements are three resin-bonded glass 
fibre rods, a rod A of small cross-section which forms 
the tie rod, a rod B of larger cross-section which 
forms the strut and a rod C of the same cross-section 
as the rod B, which forms the inner registration arm 
Attached to both ends of the tie rod are compression 
fittings D and E. Surface G may be a mast or for 
example the wall of a cutting, a tunnel wall, a bridge 
truss or a bracket supported on any of these or 
projecting downwards from the roof of a bridge. At 
the end of the registration arm H is mounted a 
swivel clip J for the contact wire.—October 7, 1959. 


ELECTRICAL ENGINEERING 


$21,432. January 11, 1957.—ELectrric Motors, 
The General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. (inventors : 
Joseph Pritchard Huggard and Peter Scott.) 

This invention relates to alternating or pulsating 
current electric motors. In some circumstances, 
for example in the case of an electrically driven 
winch, a load normally driven by a motor may run 
away if the power supply fails and means, such as 
automatically operating mechanical brakes, must be 
provided. It is an object of the present invention 
to provide an alternating or pulsating current electric 
motor which is capable itself of providing a braking 
effect if the supply to the motor fails. The drawing 
shows a three-phase machine embodying this prin- 
ciple. The rotor component A is provided with a 
permanent magnet field system which is multi-polar ; 
in the example shown, there are six salient pole shoes 
B secured through respective permanent magnets C 
to a shaft D. The magnetic field from the pole 
shoes intersects the windings of the stator com- 
ponent E. There are two of these windings, one 
winding F being a three-phase winding arranged 
to be energised from a main three-phase supply so 
that the motor operates under normal conditions as 
a synchronous machine. The speed of the motor 
may then be varied by arranging for the supply to 
be of variable frequency. The other winding of the 
stator is a closed circuit winding G. The winding 
F is arranged in any standard known manner on the 
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stator component and, depending upon this arrange- 
ment, the closed circuit winding G may conveniently 
be associated with the winding F by being wound 
in some or all of the slots of the three-phase winding. 
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The winding G is designed to provide a closed circuit 
for emergency braking upon failure of the main 
supply. If this occurs while the motor is driving the 
load, so that the rotor is rotated by the load as it 
commences to run away, the interaction of the 
permanent magnet field system of the rotor with 
the winding G is arranged to produce a braking 
effect, dependent upon the power dissipation in the 
closed circuit winding.—October 7, 1959. 


$21,572. January 15, 1958.—Evectric BaTrertes, 
The Chloride Electrical Storage Company, Ltd., 
50, Grosvenor Gardens, London, S.W.1.  (/n- 
ventors: Harold Britnor Lunn and Sydney 
Reginald Weston.) 
rhis invention relates to electric batteries of the 
type embodying plates of the duplex or bipolar type 
in which plates of opposite polarity are attached to 
opposite sides of a conductor plate which is imper- 
vious to and not attacked by the electrolyte. The 
invention is applicable to alkaline, lead acid and 
other batteries. Referring to the drawing, each 
bipolar unit is made by attaching the positive 
plates A and negative plates B to the opposite faces 
of a rigid conductor disc C as for example by spot 
welding. The periphery of each disc is grooved to 
form a “ V,” and the inter-cell seal is effected by 
maintaining pressure between the peripheral ridges 
of the grooves and a tube D of deformable material 
which retains its deformed shape under continued 
pressure. The pressure of the material of the tube 
on the peripheral ridges of the discs C is applied 
and maintained by forcing the tube into an outer 
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rigid tube or container E of a suitable diameter to 
give the requisite pressure seal. Alternatively the 
outer tube may be shrunk on to the inner tube. The 
assembly is stack built, the duplex elements being 
interleaved with suitable separators F. To com- 
plete the assembly, both ends of the plastic tube 
and the steel tube are turned over around the two 
end discs G and after fixing the terminal leads H 
and J to the end discs the battery is then complete. 
The presence of the inner tube D completely insulates 
the outer metal container E so that corrosion of the 
outer case is minimised, as is the risk of discharging 
one battery due to contact with another. For ease 
of sealing, a cylindrical tubular construction is to 
be preferred but the battery may be, for example, 
of square or rectangular cross section.—October 7 
1959 


PIPE TOOLS 


821,862. January 9, 1958.—PorTABLE DEVICE FOR 
TURNING THE ENDs OF Pipes, Pass and Co., Ltd., 
Station Works, Denton, Manchester. ( Inventor : 
Frank Cooke.) 

In the drawings, a device for turning the ends of 
pipes and the like in accordance with this invention 
comprises a support in the form of a hollow tubular 
metal member A which is threaded over approxi- 
mately two-thirds of its length. In the plain end 
three slots B are disposed equidistantly around the 
member. Extending through the support is a 
clamping rod C, the inner end of which is enlarged 
and of conical form. At its other end, the clamping 
rod is threaded, so that when a nut is rotated 
on it the clamping rod will be drawn along longi- 
tudinally within the support member for its conical 
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end to force wedges out of the support slots. 
A tool-holder of the device comprises a threaded bush 
which screws on the support and is secured to or 
formed integrally with a plate which has sockets E 
for operating handles. This plate has a wide exten- 
sion F which is slotted and has a number of closely 
spaced bolt-holes along each side. Secured to the 
extension is a flanged sleeve G which supports a tool 
bar. The tool bar has, at its end, a socket for a 
conventional cutting tool, as shown. When the 
device is used for turning the end of a pipe the plain 
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end of the support, with the wedge-shaped elements, 
is inserted into the end of the pipe and the nut on 
the clamping rod rotated to move the wedges out- 
wards to clamp the device to the inside of the pipe 
The bush of the tool-holder is then screwed on to the 
end of the support and rotated to bring the cutting 
tool into close proximity w.th the outer surface of 
the pipe. The position of the tool can then be 
adjusted to effect a suitable cut by varying the 
position of the sleeve G on the extension and the tool 
in its socket. The tool-holder is then rotated by the 
handles and progresses along the threaded support 
with the tool making a cut any desired length along 
the end of the pipe. This is repeated according to 
the amount by which it is desired to reduce the 
outside diameter of the pipe.—October 14, 1959. 


INTERNAL COMBUSTION ENGINES 

821,994. January 31, 1958.—Arr-CooLeD INTERNAI 
COMBUSTION ENGINES, Daimler-Benz Aktien- 
gesellschaft, Stuttgart-Untertiirkheim, Germany. 
According to the invention, in an internal com- 
bustion engine, the cylinder head and a cylinder 
housing are formed by a one-piece structure, prefer- 
ably of light-metal, secured on the crankcase by studs 
which extend at least into the region of the cylinder 
head, and a cylinder liner with cooling fins is inserted 
within the housing and secured at one end to the 
cylinder head. With this simple and light construc- 
tion, the cylinder is prevented from being subjected 
to tension when the engine is in operation. The 
forces are transmitted from the cylinder head directly 
by the studs so that neither the liner nor the housing 
itself is subjected to tension. The liner is not subjected 
to any stresses and the housing, due to prestressing 
of the studs after insertion, is subjected to com- 
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pressive stress only. The cylinder housing and 
cylinder head form a one-piece structure of light- 
metal, mounted by means of a flange A on the crank- 
case. Studs B screwed into the crankcase extend 
into the region of the cylinder head and nuts on the 
upper end secure the structure with compressive 
prestressing of the cylinder portion, on the crank- 
case. Screwed in the cylinder-head is the upper end 
of a liner C whose lower end can slide freely under 
expansion into the crankcase, the lower end being 
provided with packing rings, as shown, to seal it. 
The liner carries fins which the cooling air reaches 
through a wide opening in the cylinder housing 
The studs are passed through holes in bulges D 
formed on the siructure comprising the cylinder 
housing and cylinder head.—-October 14, 1959. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa 

tion should reach this office not later than a fortnight before the 

In all cases the Tae and PLACE at which the meeting is 
to be heid should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

To-day, Nov. 6.—Liverpoot anp Disrrict Brancu : Industrial 
Development Centre, M.A.N.W.E.B., Paradise Street, Liver- 
pool, Discussion on “ Education and Training for the Electrical 
Industry,”’ 7.30 p.m. 

Mon., Nov. 9.--BOURNEMOUTH AND District BRANCH : Grand 
Hotel, Firvale Road, Bournemouth, “ The Development of 
Motor Contro! Centres.’’ 8 p.m. CENTRAL LONDON 
BRANCH White Hal! Hotel, Bloomsbury Square, London 
W.C.1, “ The Duties of an M.P. Inside and Outside Parlia- 
ment,”’ R. Ledger, 7.15p.m. %e NortTH West LONDON BRANCH 
Century Hotel, Wembley, “ Nuclear Power Stations,”’ L. E. € 
Hughes, 8.15 p.m. 

Tues., Nov. 10.—-CHESTER AND District BRANCH ; Westminster 
Hotel, City Road, Chester, ““H.R.C. Fuses,"’ E. Jacks, 
7.45 p.m. %& PortsmouTH AND District Brancu : Offices of 
the Ministry of Labour and National Service, Lake Road 
Portsmouth Switchgear,’” 7.30 p.m %* SourH WALES 
Branch: Ange! Hotel, Cardiff, Colour film of the 1959 
Fiectrical Engineers (A.S.E.E.) Exhibition, P. A. Thorogood 
7.30 p.m. ge West Kent Brancu: Royal Star Hotel, Maid 
stone, “ Flectricity Distribution in Kent,”* H. F. Knell, 7.30 p.m 
*% York Brancu: Georgian House, Blossom Street, York 
* Diesel-Electric Locomotives,”’ F. H. Woods, 7.30 p.m 

Wed., Nov. 11.—BIRMINGHAM BRANCH : Birmingham Exchange 
and Engineering Centre, Stephenson Place, Birmingham, 2 

Protective Equipment for Industrial Plant,”’ W. L. Stern 
7.30 p.m % Luton Brancnu: College of Technology, 
Park Square, Luton, “ The Aims and Workings of the Elec- 
trical Association for Women,”’ Miss A. S. Lockhart, 8.15 p.m 
% Sourn East Lonpon Branch: Eltham Green School. 
Queenscroft Road, Eltham. London, S.E.9, “ Marine Pro 
pellers,"" J. M. Langham, 7.45 p.m 

Thurs., Nov. 12.—Braprorp ano District BRANCH Midland 
Hotel, Bradford, Discussion on I.E.E. Regulations, J. L. 
Browell, 7.30 p.m SoutH West LONDON BRANCH : Prince 
of Wales Hotel, London, $.W.19, Branch Lecturette Competi- 
tion, 7.45 p.m 


BRITISH COKE RESEARCH ASSOCIATION 


Wed., Nov. 11.—Lecture Theatre, Institution of Civil Engineers, 
Great George Street, London, S.W.1, Joint Technical Meeting 
with the Institution of Gas Engineers and the Coke Oven 
Managers’ Association, “ The First Year at the Coke Research 
Centre,’ G. W. Lee, 2.30 p.m 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Tues.. Nov. 10.—Merseysips Secrion: University Club, 2, 
Mount Pleasant. Liverpool, “ The Use of Transistors in 
Communications and Control."" E. Wolfendale, 7 p.m. 

Wed., Nov. 11.—Mepicat Evectronics Group : London 
Schoo! of ne and Tropical Medicine, Keppel! Street, 
Gower Street, London. W.C.1, “* Physiological and Acoustical 
Aspects of Hearing." R. P. Gannon, 6.30 p.m. & ScoTTisH 
SECTION Institution of Engineers and Shipbuilders. 39, 
Eilmbank Crescent. Glasgow, “ The Trons stor and its Use in 
Communication and Contro! Equipment.” E. Wolfendale, 

pm. wd Nortw Eastern Section ; Institution of Mining 
and Mechanical Engineers, Neville Hall. Westgate Road, 
Newcastle upon Tyne. “ Electronic Welding Controls."’ 
C. R. Bates. 6 p.m. a West Mintanos Section: Wolver- 
hamoton and Staffordshire College of Technology, Wulfruna 
Street. Wolverhampton. “ Recent Developments in Semi- 
conductor Rectifiers."* 7.15 p.m 

Thurs... Nov. 12.--Scorrisu Section: Department of Natural 
Philosoohy. The University. Drummond Street, Edinburgh, 
“ The Transistor and its Use in Communication and Control 
Equipment.”"" E. Wolfendale. 7 p.m.  NorTH We*TeRN 
SecTiON Revnolds Hall, College of Technology, Sackville 
Street Manchester, “ Progress in Permanent Magnet 
Materials."* J. E. Gould, 6.30 p.m 

ENGINEERING METROLOGY ASSOCIATION 

Thurs., Nov. 12.—Great Hall, Northamp’on College of Advanced 
Technology ©. John Street. London. E.C.1, “* The Application 
of Accurate Measurement to Production Engineering,”’ 
J. Loxham, 7 p.m 

ILLUMINATING ENGINEERING SOCIETY 

Tues Nov. 10.—Lonoon Centre Federation of British 
Industries, Toth Street. London, S.W “ Research in 
Phosnhors.”’ A. H. McKeag, 6 p.m 

Thurs.. Nov. 12.—Mancuester Centre : Free Trade Hail, 
M anchester Lighting for Prod uction,”’ R. Stevens, 

p.m. & Norrimvouam Cenrre : Electricity Centre, Carring- 
ton Street, Nottingham, “ [/luminated Ceilings,”’ W. J. Walpole, 
6 p.m 

INSTITUTE OF BRITISH FOUNDRYMEN 

Thurs. Nov. 12.~-Beps ano Herts Section: Evening visit to 
the Norton Grinding Whee! Company, Ltd., Welwyn Garden 
City, Herts, 7 p.m 

\fon.. Nov. 16.—East ANGLIAN SECTION 
Library Ipswich * Precision 
7.w p.m 

INSTITUTE OF MARINE ENGINEERS 

Tues., Nov, 10.--Juntor Lecrure : East Ham Technical College, 
London, E.6, “‘ Atomic Energy.’’ K. Maddocks, 7.15 p.m. 
%& Lonpow Lecrure Memoria! Building, 76, Mark Lane 
London, E.C.3 The Design of a Resonance Changer to 
Overegme Excessive Axial Vibration of Propeller Shafting 

A.J Rf Goodwin, §.30 p.m 

Wed.. Nov. tI SoorrisH Secrion 
and Shipbuilders. 39. Elmbank Crescent 

Notes on Development. Design and Operation of Harbour 
and Coastal! Tugs,’ R. Beattie, 7.30 p.m 

INSTITUTE OF METAL FINISHING 

Wet. Nov. 11.—OrGanic FixtsHina Group British Institute 
of Management, 80, Fetter Lane, London, E.C.4, “ Pre 
Treatment Methods and Choice for Organic Finishing.’ 
D. H. Lioyd and N. J. Heslop, 6.30 p.m 

INSTITUTE OF METALS 

Thurs., Nov. 12,—Metat Puysics Committee : Royal Institution, 
21, Albemarle Street, London. W.1, Symposium on “ The 
Application of Thin-Film Techniques to the Electron-Micro- 
scopic Examination of Metals,"’ 9.30 a.m 
INSTITUTE OF ROAD TRANSPORT ENGINEERS 

Mon., Nov, 9.—West R&GIONAL CENTRE Liverpoo! Architec- 
tural Society's Rooms, Bluecoat Chambers, Schoo! Lane, 
Liverpool, |, “ Air Suspension.” V. E. Gough. 7.30 p.m 

Tues.. Nov. 10.—Mrtptanps Centre: Birmingham Exchange 
and Engineering Centre, Stephenson Place, Birmingham, “ Air 
Suspension,”’ V. E. Gough, 7.30 o.m. 

Wed., Nov. 11.—Bast Min _anos Centre: Mechanics’ Institute, 
Nottingham, “ Recent Development in Fuel Injection Pump 
Design,’ 7.30 p.m. ye SouTHERN CENTRE : Te Hotel, 
Southsea, “ Development of Motive Power for Lifeboats,” 


mecting 


Lecture Hall. Public 
Castings,’ J. S. Turnbull 


of Engineers 
Glasgow 


Institution 
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R. A. Gould, 7.30 p.m Soutu Eastern Group : Saracen’s 
Head Hotel, Ashford, “ Research and Test Procedure in 
Connection with Automotive Fuels,’’ L. P. F. Drake, 7.30 p.m. 

Fri., Nov. 13.—SoutTnH Waves Centre : 
Engineers, Park P ace, Cardiff, “ Transport Painting,’’ E 
Robins, 7.15 p.m. 

Mon., Nov. 16.—ScorrisH Centre 
Street, Edinburgh, “ Diesel 
7.30 p.m 

INSTITUTE OF SHEET METAL ENGINEERING 

Wed. and Thurs., Nov. 11 and 12.—Charing Cross Hotel, London 

W.C.2, Annual Autumn Conference, 10.30 a.m 


INSTITUTE OF WELDING 


11.—SoutH LONDON BRANCH: 54, Princes Gate: 
Welding and Lloyd’s,”’ G. M. Boyd, 7.30 p.m- 


North British Hotel, Princes 
Power Units,’ D. Kaberry, 


Wed., Nov. 
London, 8.W.7, ** 


INSTITUTION OF CIVIL ENGINEERS 
Tues., Nov 
S.W.1 


10.—Great George Street, Westminster, London, 
§ * Planning for the Ultimate Hydraulic Development of 
the Nile — " H. A. W. Morrice and W. N. Allan, 5.30 p.m 
Thurs., Nov. 12.—Great George Street, Westminster, London, 
S.W.1 Raraeee Discussion on ‘‘ Track Maintenance and 
Renewal, with Particular Reference to Length of Possession,”’ 
introduced by P. Fawcett and W. F. Beatty, 5.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Nov. 6.—-MERSEY AND N. WaLes Centre : Talbot Hotel, 
Wrexham, * Discrimination Between H.R.C. Fuses,’’ E. Jacks 


7 p.m 
Mon., Nov. 9.—ELe®CTRONICS AND COMMUNICATIONS SECTION 
Savoy Place, London, W hg “ Theory of the Travelling-Wave 
Parametric Amplifier," A ’ Cullen ; “ The Gain of Travel- 
ling-Wave Ferromagnetic Amelifent P. J. B. Clarricoats ; 
“Some Properties of Travelling-Wave Resonance,”’ J. R. G 
Twisleton ; and “ Saturation Effects in a Travelling-Wave 
Parametric Amplifier,’ A. Jurkus, 5.30 p.m. x East ANGLIAN 
Susp-Centre: Electric House, Ipswich, “‘ The Influence of 
Consumers’ Load/Consumption Characteristics on Metering 
Practice,”’ L. B. S. Golds, 6.30 p.m. %% MERSEY AND N. WALES 
CENTRE : Bluecoat Chambers. School Lane, Liverpool, 
* The Provision of Adequate Electrical Installations in Build- 
ings’ (a) “ Multi- Storey Flats and Maisonettes," ne! 
Belcher ; (b) “ Houses,”” C. Hyams;  (c) * Commercial 
Buildings,”’ E. E. Jacobi, and (d) “ Smal! Industria! Premises,” 
J. A. Sharp, 6 p.m. %& NorTH-Eastern CENTRE : Neville 
Hall, Westgate Road, Newcastle upon Tyne, “ Electrical 
Supplies to Power Station Auxiliaries". D. A. Dewison, 
6.15 p.m. x SOUTH MIDLAND SupPpLty AND UTILISATION 
Group : Cellege of Technology, Gosta Green, Birmingham, 
“ Research on the Performance of High-Voltage Insulators in 
Polluted Atmospheres,’’ J. S. Forrest. P. J. Lambeth and 
D keshout. 6 p.m. ye WesTeRn CENTRE : Electricity 
House, Bristol, “ Subscriber Trunk Dialling.’” D. A. Barron, 
6 p.m. WESTERN UTILIZATION GrouP : iy po College, 
Bath, “ The Deltic Locomotive,”” C. M. Cock, 6p 
Tues., Nov. 10.—NorTH-EASTERN CENTRE : College "of Further 
Education, Workington, “ The Provision of Adequate Elec- 
trical Installations in Buildings—Smali Industrial Premises,” 
. Sharp, 7 p.m. gy NorrH Western UrTitization Group : 
Engineers’ Club. Albert Square, Manchester. “‘ The Provision 
of Adequate Electrica! Installations in Buildings *’—‘* Multi- 
Storey Flats and Maisonettes."” C. A. Belcher, and “* Com- 
mercia! Buildings,"’ E. E. Jacobi, 6.15 p.m. ye NORTHERN 
IRELAND Centre: David Keir Building. Queen's University, 
Stranmillis Road, Belfast. “The Provision of Adequate 
Electrical Installations in Buildings.’’ C. C. Hyams, 6.30 p.m. 
% SouTH Miptanp Centre: Victoria Technica! Institute 
Worcester, “ The Deltic Locomotive,”’ C. M. Cock, 7.30 p.m. 
= Nov. 11.—Supety Section: Savoy Place. London, 
W.C.2. “ Generator/Motor Problems in Pumped-Storage 
Installations,”” J. H. Watker, 5.30 p.m. de MEeERSEY AND 
NortH Wares Centre: The Temple, Dale Street, L iverpool, 
Joint Meeting with the Liverpool Engineering Society. “ Vision 
and Pos‘tion—Two Electronic Aids to Marine Navigation,”’ 
R. B. Mitchell and C. Powell. 6 p.m. ye NORTH-WESTERN 
ELECTRONICS AND COMMUNICATIONS GRouP : Engineers’ Club 
Albert Square. Manchester. “‘Auror»,"’C. B. Watkins, 6.15 p.m 
% Norra Lancasuire Sup-Centre: North-Western Elec- 
tricity Board Demonstration Theatre, North Road. Lancaster, 
“H.V. D.C. Transmission. with Special Reference to the 
Cross Channel Cable." F. J. Lane. 7.15 p.m. ¥ SouTH-East 
ScoTtanp SusB-CEenTrRe : Carlton Hotel. North Bridge, 
Edinburgh. ““ A New Method for Observing the owe 
of Commutation,”’ H. J. H. Sketch, P. A. Shaw and R. J. K 
Splatt. 7 p.m. %¥% RuGpy Sun-Centre : College of A hes 
and Arts. Rugby. Joint Meeting with the Graduate and 
Stident Section, “ The Universe Explored by Radio Astro- 
nomy.”’ F. C. Smith. 6.30 p.m. ¥& SOUTHERN Centre : S.E.B. 
Showrooms, 17, New Canal, Salisbury, “‘ The Planning and 
Instal'ation of a Television Transmitting Station,’ D. B. 
Weigall. 6.30 p.m. ¥ Oxprorp Disrrict Brancn: S.E.B. 
Service Centre. 37, George Street. Oxford, “ Modern Coal- 
Fired Power Station,”’ A. E. Hawkins. 7 p.m 
Thurs., Nov, 12.—UtTtuizaTion SeEcTION : Savov Place. London 
W.C.2. “ Submersible Pumping Plant."’ H. H. Anderson and 
W. G. Crawford, §.30 p.m. ye NortH SCOTLAND SuB-CENTRE 
Electrica) Engineering Dept.. Queen's College, Dundee, ‘* The 
Application of Trans'stors to Line Communication Equip- 
ment.”’ H. T. Prior, D. J. R. Chapman and A. A. M. Whitehead, 
7 p.m. % SouTH-WesteRN Sus-Centre: Electric Hall, 
Upper Union Street, Torquay. “ Subscriber Trunk Dialling.” 
D. A. Barron, 3 p.m. de West WaALes (SwanseA) SuB-CENTRE * 
Conference Room, S.W.E.B. Showrooms, The Kingsway. 
Swansea, “* A Review of Work Towards Nuclear Energy from 
Controlled Thermonuclear Reaction."” D. W. Fry, 6 p.m 
Fri., Nov. 13.—NorTH SCOTLAND Sus- CENTRE : Robert Gordon's 
Technical College, Aberdeen, ‘‘ The Application of Transistors 
to Line Communication Equipment.”’ H. T. Prior, D. J. R. 
Chapman and A. A. M. Whitehead, 7.30 p.m. 
INSTITUTION OF HIGHWAY ENGINEERS 
To-day, Nov. 6.—LONDON BrancHy: Institution of Structural 
Engineers, 11, Upper Belgrave Street, London. S.W.1, ‘* Some 
Aspects of the Design of Road Improvements in an Urban 
Area,”’ S. E. French, 5.30 p.m 
INSTITUTION OF MECHANICAL ENGINEERS 
Sat., Nov. 7.—SoOuTHERN GRADUATES’ SECTION Visit to Ham- 
worthy Engineering Company, Ltd.. 2.30 p.m 
Tues., Nov. 10.—AuTomosiILe Division 1. Birdcage Walk 
Westminster, London, S.W.1 “Vehicle Head Lamp Beam 
Control."’ K. R. Jones, and ‘ * Measurement of Driver Visibility 
and its Application to a Visibility Standard,’’ R. A.C. Fosberry 
and B. C. Mills. 6 p.m. ¥& SouTHERN GRADUATES’ SECTION 
Technical College, Brighton, ‘ Diesel Engines for Smal! 
Cars,"’ M. H. Howarth and C. J, Walder, 7 p.m 
Wed., Nov. 11.—-OrDINARY MEETING IN CONJUNCTION WITH THE 
LuBRIcATION GrouP : 1, Birdcage Waik, Westminster, 
London, S.W.1, “‘ Extreme Pressure Lubricants for Marine 
Gears,"’ A. D. Newman. 6 p.m. ye EASTERN GRADUATES’ 
Section : Afternoon visit to W. H. Allen Sons and Co., Ltd 
Queens Engineering Works. Bedford 
Thurs., Nov. 12.—Steam Group : 1, Birdcage Walk, Westminster, 
London, $.W.1, Discussion on “ Pipe and Tube Welds on 
Site.’ 6 p.m. x NorTH Wesrern BRANCH Engineers’ 
Club, Albert Square. Manchester. “ Reduction of Engine 
Noise.”” A. J. King. 6.45 p.m. ¥& ScortisH BrancH: Tech- 
nical College. Dundee, “ The Jodrel! Bank Radiotelescope,”’ 
H. C. Husband, 7.30 p.m. Yorksuire BrRaNncH: The 
University, Leeds, “ Vertical Take-Off by Jet Lift,” D. Keith- 


South Wales Institute of 
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Lucas, 6.30 p.m. %%& EASTERN GRADUATES’ SECTION Visit to 
U.S.A.F. Base, Bentwaters, near Woodbridge, 7.30 p.m. 
% East Mipranps Grapuates’ Section College of Art, 
Green Lane, Derby, J int Meeting with the local section of the 
Institution of Civil Engineers, Discussion on “ Future of 
Transport,’’ 7.15 p.m. 

Fri., Nov. 13.—ScortisH BRANCH : 
burgh, ** The Jodrell Bank Radiotelescope.,’ 
6.30 p.m. 

Sat., Nov. 14.—East MIDLANDS GRADUATES’ SECTION : Visit to 
John Taylor an! Co., Bell Foundry, Loughborough, 10 a.n 
Mon., Nov. 16.—MIDLAND Gr DUATES’ SECTION ; Birmingham, 
Exchange a d Engineering Centre, Stephenson Place, Birming- 
ham, “ Interior Space Problems in Vehicle Design,’’ B. C. Mills 

p.m 
INSTITUTION OF PLANT ENGINEERS 

lo-day, Nov. 6.-West AND East YORKSHIRE BRANCH : Houlds 
worth School of Applied Science, The University, Leeds 
* Design and Operation of the Jodrel! Bank Radio Telescope,” 
C. N. Kington, 7.30 p.m 

Tues., Nov. 10.—MANCHESTER BRANCH : Engineers’ Club 
Albert Square, Manchester, *‘ Oi! Firing of Industria! Boilers 
H. A. Cheetham, 7.15 p.m 

Wed., Nov. t1.—East MrpLanps BRANCH: Sherwood Room 
County Hotel, Theatre Square, Nottingham, “Motor Vehicle 
Development,”’’ Mr. Martiand, 7 p m te WESTERN BRANCH 
Grand Hotel, Broad Street, Bristol, * Developments in the Gas 
Industry,’ W. A. Simmonds, 7.15 p.m 

Thurs., Nov. 12.—-GLASGOW BRANCH : Scottish Serna € entre, 
425/427, Sauchiehal!l Street, Glasgow, ‘* Nuclear Power 
F. A. Walker, 7.15 p.m. ye NortH East BRANCH : Roadway 
House, Oxford Street, Newcastle upon Tyne, ** Glass,”’ E 
Luckner, 7 p.m. ¥& SHEFFIFLD AND District BRANCH : Blue 
Bell Hotel, Scunthorpe, ** The Role of the Central Engineering 
Workshops in the Maintenance Problem."" G. C. Oram 
7.30 p.m 

INSTITUTION OF PRODUCTION ENGINEERS 

Vion., Nov. 9.—East AND West Ripincs ReGion : Grand Hotel, 
Sheffield, “* Pre-Stressed Rolling Mill,’” W. Udall, 6.30 p.m 

Tues., Nov, 10.—East ano West RipinGs REGION: Technical 
College, Doncaster, “Operational Research,”’ D. Hicks, 
7 p.m. ye MANCHESTER GRADUATE SECTION Reynolds 
Hall, College of Science and Technology, Sackville Street 
Manchester, “‘ Modern Steel Production,’” F. C, Martin 
7.1S p.m 

Wed., Nov. 11.—MIDLANDS REGION Dudley and Staffs Tech 
nical College. Wolverhampton, Film Evening, 7.15 p.m 
te Nor tH Western ReGION : Accrington College of Further 
Education, Sandy Lane. Accrington, Lancs, “* Metrology and 
Industrial Measurement P. W. Harrison, 7.30 p.m 
te LonDON GrapuaTte Section: 10, Chesterfield Street 
Mayfair, London, W.1, “ The Manufacture of Precision Ball 
and Roller Bearings."’ T. J. Williams. 7.15 p.m 

Fri.. Nov. 13.—EastTern ReGcion : Golden Lion Hotel, Cornhill, 
Ipswich, “‘ High Education with particular reference to Pro 
duction Engineering.’* F. Metcalf. 7.30 p.m 

Mon.. Nov -EBast AND West Ripinas REGION: Percival 
Whitley College of Further Education, Francis Street, Halifax, 
“ Electronic Copying on Machine Tools."’ R. Lawson, 7.30 p.m. 
te Nortu Western Recion: Grand Hotel, Hanley, Stoke- 
on-Trent, “* Glass in Industry,”’ J. G. Window, 7.30 p.m 


INSTITUTION OF THE RUBBER INDUSTRY 

Mon.. Nov. 9.—MIDLAND Section : Grand Hotel, Birmingham, 
“Towards the Quantitative Understanding of Rubbers,’ 
G. Gee. 6.45 p.m 

Tuer... Nov. 10.—LONDON SFCTION Royal Society of Tropical 
Medicine and Hveiene. Manson House, 26, Portland Place, 
London, W.1. “ The Utilisation of Man-Made Fibres in the 
Rubber Industry."’G. A. Pittman. 7 p.m 

Wed.. Nov. 11.—West oF ENGLAND SECTION : 
Trowbridge, “ Recent Developments in 
7.45 0.m 

INSTITUTION OF STRUCTURAL ENGINEERS 

To-day. Nov, 6.—MIDLAND COUNTIFS BRANCH (GRADUATES’ AND 
STUDENTS* SECTION) : Birmingham Exchange and Engineering 
Centre. Birmingham, “Some Features of the Design, Con 
struction and Oneration of the &ft by 8ft Supersonic Wind 
Tunnel at R.A.E. Bedford,’’ T. Barnes and J. Y. G. Evans 
6.30 p.m 

Tues... Nov. 10.—Miptanp COUNTIES’ 
AND STUDENTS’ SECTION): Electricity 
Ironeate, Derby. “Concrete Reconstruction in 
N. Rayman. 6.15 p.m. 

Thurs.. Nov. 12.—LoNndon BRANCH: 11, Upper Belgrave Street 
London. S.W.1, ** The North Western Gas Board’s New Coa! 
Carbonising Plant at Garston,’’ H. G. Cousins, 6 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 
To-dav, Nov, 6 —Pepys House, 14, Rochester Row, London 
S.W.1, Films. “ Mirror in the Sky - * Ultrasonics,”’ and 
* Conquest of the Atom,.”” 7 p.m 
Mon., Nov. 9.—-SHEFFIFLD SECTION Livesey Clegg House, 44 
Union Street, Sheffield, 1, President’s Address. ** Electricity 
Supplies to Large Electric Arc Furnaces,’’ A. Haddock, 


North British Hotel, Edin- 
H. C. Husband 


George Hote! 
Buty! Rubber 


BRANCH (GRADUATES 
Demonstration Hal! 
Coventry,”’ 


Pepys 
Chairman's 
Ball. 7 p.m 
Club, Albert Square 
Polymer,”’ R. C. Spooncer, 
LIVERPOOL METALLURGICAL SOCIETY 
Wed.. Nov. 11,—Picton Library, Liverpool, Joint meeting with 
the Institute of Welding, ** Welding in Warship Construction 
W. R. Seward, 7.30 p.m 


MANCHESTER ASSOCIATION OF ENGINEERS 

Fri., Noy. 13.—Engineers’ Club, Albert Square, Manchester, 2 
Discussion on the proposed Incorp>ration of the Association 
6.45 p.m 

NORTH EAST ey INSTITUTION OF ENGINEERS 

D SHIPBUILDERS 

Fri., Nov. 13 Wise Theatre, Mining Institute, Neville Hall 
Newcastle upon Tyne, * Ship Mode! Size and Tank Boundary 
Correction,”’’ A. Emerson, 6.15 p.m 

ROYAL AERONAUTICAL SOCIETY 

Wed.. Nov. 11.—Library, 4, Hamilton Place, London, W.1 
‘ The Flight Testing of Rotorcraft,’ W. R. Gellatly, 7.30 p.m 

Fri.. Nov. 13.—AGRICULTURAL AVIATION GROUP Library, 4 
Hamilton Place. London, W.1, Discussion on the International 
Conference at Cranfield, 7 p.m 

ROYAL INSTITUTION OF CHARTERED SURVEYORS 

Vion.. Nov. 9.—12, Westminster, London 
S.W.1, Presidential Address, J. I §.45 p.m 

ROYAL SOCIETY OF ARTS 


CANTOR LECTURE John Adam Street, London, 
and Commerce,”’ A. A. Part 


House. 14, Rochester Row, I ondon, 
Address. ‘“‘ Electronic Components,’ 
te NorRTH WESTERN SECTION : Engineers’ 
Manchester, *‘ Manufacture of Nylon 
7.30 p.m 


Great George Street, 
Postlethwaite 


Vion., Nov. 9 
W.C.2, “ Education for Industry 
6 p.m. 

SOCIETY OF INSTRUMENT TECHNOLOGY 

Thurs., Nov. 12.—Conrrot Section: Manson House, 26, 
Portland Place, London, W.1, “ Optimum Setting of Water 
Turbine Governors,”’ H. Schiott, 7 p.m. 
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LONDON, 
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GLASGOW LTD. 


=. Wk 





Owing to the expansion of the | ngincering Department ap- 
plications are invited for a Senior Design Appointment. 
Design and Site experience in the Chemical or Oil Industry, 
alsoa knowledge of Engineering Line Diagrams, Plant Lavout 


and Piping Design is essential. The salary is good and the 


Gg 
S 





appointment is permanent and pensionable, 
Correspondenc e, which will be treated in confidence, should 


be addressed to: 


The General Manager, 


HUMPHREYS & GLASGOW LIMITED, 





22, CARIISLE PLACE, 
LONDON, S.W.1. 
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Once again, valves by Crane 


The new Olefine Plant — the second of its kind — 
has been built in the heart of Wilton Works for 
the Billingham Division of Imperial Chemical 
Industries Limited. Here important raw materials 
are manufactured for the other LC.I. plants: and 
here working under arduous conditions (extremes 
of temperature) are many Crane valves. As on the 
first Olefine Plant, this new plant has Crane steel 
valves up to 16 inch. Here is proof once again of 
industry's reliance on Crane’s dependability and 
performance, a reliance based on modern produc- 
tion methods, individual factory testing and high 
grade materials which go into every one of the 
Crane products. This plant was designed and 


installed by Kellogg International Corporation. 


CRANE 


VALVES OF BRONZE 
CAST IRON AND STEEL 


D27 





CRANE LTD., 15-16 RED LION COURT, FLEET ST., LONDON, E.C.4.. Works: IPSWICH. Branches: Birmingham, Brentford, Bristol, Glasqow. London. Mancheater 
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Shown here is a 30ft. down- d 
draught spray booth installed 
at the Willenhall Motor 
Radiator Co., typical of many 
throughout the country. 





~mpabemnegean | ALD SPRAY BOOTHS ARE SPECIALLY 


U.K. Agents for Foreign Firms. 


rade Names. 
| TAILORED TO YOUR REQUIREMENTS 


Buyers Guide. 
33,500 Suppliers’ entries under 
2,500 product headings. 





What do you want from a spray booth? 


| 

i 

| 

| . 

| Basically, well-finished products at low cost, because the quality 











One free copy has been sent to every | of finish and the price vitally affect the saleability of your goods l (haat = 
postal subscriber to ‘ THE ENGI- So you need operating efficiency, flexibility to handle varying N= = , 
NEER ° and every regular reader who production batches, reliability, ease of maintenance. Model 50B. Two . 

| stage, semi-auto- The 200'2 two-stage 
buys his copy from a newsagent. That is why you must have AID experience, AID engineering matic compres- ——_— fully recommen au 

sor | compressor. 

ey ee a and brilliant AID design—all of which can only be found at rs OM rc le i 

| 
- as ‘ THE ENGINEER ° ° AID. One of our technical representatives will be happy to ' 

vertiser in n 

he BUYERS GUIDE if seal, advise on the installation of spray booths tailored to suit your 
=e ene needs, without obligation naturally. 
Additional copies obtainable at 7/6 un fen ; ss . 

| 4 ) ress re 5 € Z D ) e] 7 
each (plus postage 1/9) from :— SELLING STARTS AT THE FINISH oe eee oll aaa 

rr 
The Manager— 
28, ESSEX STREET, STRAND, | 
’ ‘ an AIR INDUSTRIAL DEVELOPMENTS LTD., AIDSPRAY WORKS, SHENSTONE, NR. LICHFIELD, 
Phone: Shenstone 341/5. Grams: Aidspray, Shenstone. 


LONDON, W.C.2 STAFFS. ENGLAND. 
CENtral 6565 





CANADIAN OFFICE: 4 Lailey Crescent, Willowdale, Ontario. 
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| THE WORLD’S GREATEST BOOKSHOP 


¢$s FOR BOOKS 4S 


FAMED CENTRE FOR TECHNICAL BOOKS 


Ned That’s what I call quick service—I telephoned 
Foyles at 10 a.m. and the book (although it was 
out-of-print) reached me by the next morning’s 
post. e A Customer's Letter 

FOYLES TRAVEL BUREAL 
Railway tickets and reservations at station prices. 


119-125 CHARING CROSS ROAD, LONDON, W.C.2 


Gerrard 5660 (20 lines) Open 9—6 (inclu Saturdays) 
Two minutes from Tottenham Court Road Station 























i : 
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HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 



















HEAT & WEAR RESISTING UPTO 10 TONS 


abso 1 SPHEROIDAL GRAPHITE /RON & STEEL 


MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 236! 
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FABRICATION - ERECTION - DESIGN - FABRICATION - ERECTION - DESIGN - FABRICATION - ERECTION - DESIGN - FABRICATION 


The Portal Roof... 


DESIGN 
* NOIL9343 





. modern construction for the modern factory . 





Ever in the forefront of modern development, Lambhill 
show this example of a welded Portal Roof—a twin— 
span construction with spans measuring 70 ft. by 500 ft. 
giving maximum unobstructed headroom. There are no 
members below the rafter line to accumulate dust and 
dirt; the construction permits easy complete insulation. 
Maintenance costs are low. 


DESIGN - FABRICATION - ERECTION 
NO11)9343 - NOILVDINEV4 - NDISAG 





LAMBHILL 


IRONWORKS LIMITED 


HEAD OFFICE: LAMBHILL, 


GLASGOW. N.2. 


ALSO AT: 





DESIGN - FABRICATION - ERECTION 





Telephone : POSSIL 8386/7/8 


Telegrams: “ERECTIONS” Glasgow 
LONDON NEWCASTLE AND SHEFFIELD 





CONSTRUCTION 
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MIXING 
VESSELS 














FABRICATED 


PIPES AND 
DUCTS 
















A 


THE 


for 
HEAT 
EXCHANGERS 


DESUPERHEATERS, AUTOCLAVES. 
HIGH VACUUM VESSELS, 
WATER HEATERS, CONDENSERS, 
STORAGE VESSELS, 
PRESSURE VESSELS, 
GENERAL FABRICATION 


AND PIPEWORK 










Rating of Heat Transfer Equipment, designs of Process 


Plant and fabriction to the various constructional codes. 


ENGINEER 


One of a number of specially constructed Heat Exchangers 











HEAVY 
DUCTING 


















HIGH VACUUM 
VESSELS 


































STORAGE 
TANKS 











STEEL DOORS 





HYDRAULIC 
PRESSINGS 
























PRESSURE 
VESSELS 






ROLLED 
AND 
PROFILED 
FLANGE 

RINGS 





HEAT EXCHANGERS 





























the flow with 
the ‘Telicator’ 











Write, call or telephone CASTON BARBER LTD., 47 TABARD STREET, LONDON, S.E.1 








TELEPHONE: HOP 1991/5 
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Both low and high pressure systems can be fitted with a Telicator Visual Flow 
Indicator, which is a simple instrument for indicating the flow, whatever the 


viscosity 


clearest 


The rotors are specially designed by Dukes and Briggs to give the 
indications over 


specific ranges of flow rate 


Water supplies for 


cooling purposes and forced lubrication systems are two typical applications. 
A new model is under development for use with opaque fluids, and special 
designs can be made to meet specific requirements. 


Note these 
ens 


Ly 





SIR W.H 


Phone 


LONDON OFFICE 


BAILEY & CO 
Eccles 3487-8-9 


SELINAS LANE, 


@ Simple design ensures complete reliability. 

@ Extreme sensitivity at all pressures. 

@ Units readily adaptable to existing installations. 
@ May be mounted in an plane 


@ Comparative flow gauged by speed of revolving rotor. 


Key's 


REOD. 


MANCHESTER - ENGLAND 
Grams: Beacon, Telex, Eccles 
DAGENHAM, 


LTD « PATRICROFI 


ESSEX PHONE DOMINION 


2277/8/9 
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IDRO - 











What it is... 


An anti-corrosive alkaline 
boiler scaling liquid which re- 
moves old scale and prevents 
its further formation. It is easy 
to use and to control and has 
no harmful effects on surfaces 


of boiler and gaskets 


FEED WATER 
TREATMENT 







SERVICE 













TRAITEMENT 
DES EAUX 


What it does... 


It cleans all scale in a period of 
about 3 months and thereafter 
positively prevents any scale 
formation whatsoever. It re- 
sults in chemically pure (pH-7) 
steam and no component of 
the liquid can be detected in 
the condensate, which will be 
free from odour or taste 
Technical control service pro- 
vided at no extra cost. 


J. G. GREGORY & SON LTD. 


TALKE * STOKE-ON-TRENT 


Telephone :— KIDSGROVE 203! (3 lines) 



















MODERN APPROACH 





TO BOILER PLANT 
TROUBLES 
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IMMEDIATE DELIVERY 
FROM STOCK 


194 DRAWER 


ALL STEEL 


re 8 DELIVERED 
ai) FREE 


Overall size 42° a h by 36” Wide by 12” Deep, an ideai 
storage unit, built fe or a lifetime's service. Each drawer 
contains one FREE Divider. Extra Dividers 6d. each 
54 Cards FREE. 


WATER — GALLONS 
OF IT WHEREVER 
AND WHENEVER 
YOU WANT IT 









| 


i 






water is with a submersible 
pump—and the best submersible 
pump is a Beresford. Rustproof, 
self-lubricating, silent and utterly 
reliable, you can install a Beresford 
pump and forget it, like thousands 
of people before you. And there’s | 
a Beresford submersible pump to 
suit every need from 150 to 
100,000 g.p.h. May we send 
you a copy of leaflet PG310? 


BERESFORD 


submersible pumps 
JAMES BERESFORD & SON LTD., 


Ace Works, Kitts Green, 
Birmingham 33. STEtchford 308! 


The Cornercroft Group of Companies 


} 
| 
The most efficient way to raise | 
' 
| 
} 
















Each DRAWER in above unit 
5” Wide, 3” High, 11}” Long | 


Send for SAMPLE DRAWER without 
obligation. 




























3% Two examples from the very wide range of low-priced storage equipment 
manufactured by: 


N. C. BROWN Ltd., 


GREEN LANE STEEL WORKS, 
HEYWOOD, LANCASHIRE. 


Tel. 690189 
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stioune controlled 
trically by Warner 
Clutches and Brakes 


act like lightning / 


This high speed carpet spir 





machine is controlled by a 


\O Warner 1000 Electric Clutet 
Warner Electric Brakes and Clutches Smoothly and rapidly. Warner Electric Brakes and Clutches are ig 

are manufactured in Gt. Britain under licence by taking push-button control of Britain’s industry. These control 

units — standard equipment in machine shops of the U.S.A. 

point the electronic way to major improvements in numerous types 

of machines. 


IMMEDIATE ADVANTAGES: versatile, compact, instantaneous in 
response, Warner units solve starting and stopping problems effect 
ively and economically. Furthermore, they have been completel: 
successful on applications controlling speed, tensioning, positioning, 





ST. HELEN’S AUCKLAND, Co. DURHAM 


Phone: West Auckland 551 /5 coupling, indexing and rapid cycling. They can be fitted to existing 
Grams: Solenoid, West Auckland. machines; they enable new machines to be smaller, faster and 
LONDON: 2 Ash'ey Place, London, S.W.!. easier to operate. 


Phone: Victoria 7301/2 


BIRMINGHAM : 7 Newhall St., Birmingham 3 
Phone: Central 3901 


TAKE THE LEAD — LET WARNER ELECTRIC BRAKES ANP CLUTCHES TAKE CONTROL 
Enter No. 853 on reply card 


Take the quickest step to increase your production—ask about 
Warner units. Full technical advice is always available. 


















“TURBINE > caren FURNACES 


USE 


ALL GRADES 
OF SOLID FUEL s 


EFFICIENTLY 2+ 


ensuring 


LOW STEAM RAISING COSTS 


May we investigate without charge? 
THE TURBINE FURNACE COMPANY LIMITED 








238b Gray's Inn Road, London, W.C.1. ‘Phone: TERminus 4365 
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BEVELS f G ; RACKS 
nm 
} 
worm SCREWS 
_— | SILENT 
HELICALS | GEARS 
CHAIN | CHANGE 
Gears | cus 
Complete | All ont 
sta 
Supply pitches to 
Cutting Only A 7ft diameter 
G ‘ hi ings made to Customers’ patterns, Low prices for planing, boring, turning, screwcutting 


send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone : Halifox 5217/8 Telegrams: ‘‘ Gears *’ 
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PO EL ELLAND ROAD. 


CE & * LEEDS Il 


(Leeds \L td., Telephone: LEEDS T5305 49, Queen Victoria St. EC. ‘itania HINGED RIVETER 








Pumps, => 


Accumulators, 
Riveters, Presses for 
Flanging, Bending 
and Straightening, 
Deep Pressing, 
Lead Pipe Extrusion, 
Baling Steel Scrap, 
Wool, Cotton, 
etc. 











Telephone ClTy 7546 1-6" te 3-0" Gap. 20 te 30 tons power. 
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——simplicity—-} 
. but cach executed with the 
same precision vital to 

high grade chemical engineering 
plant and which can 
always be found in 
work carried out by 
Burnett and Rolfe Limited. 








DESIGN AND CONSTRUCTION TO BRITISH, 
AMERICAN CODES AND LLOYD'S 





BURNETT & ROLFE LIMITED 


THE ESPLANADE «© ROCHESTER ° KENT. 
Tel: CHATHAM 41766 
NORTHERN OFFICE: 32 Deansgate, Manchester. Tel: Blackfriars 906° 
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| A NEW TRAP BY — 
AN OLD MAKER : 


~ ils smal iP 
. ils efficient 
| is lowin price, 


MADE IN THREE SIZES: 3 in., 
j in. and 1 in. B.S.P. or A.P.1. 


Self-supporting on the pipe-line. 





Particularly suitable for use with Unit 


ad oe eves cose segees >. csseeses se steuscesessss Heaters Laundry Calenders, Tumblers, 
pol } OS SS RS SF 8888: Presses, etc Calorifiers, Heated Cavity 
-r Tititidititiittitittis Tables, Sterilisers and anywhere where 


unit trapping calls for a number of small 








” ee eeee: i 

i ous escucscsccescesecsesce! inexpensive steam traps PRESSURE 

pea bipthiiy +4 RANGES: 0-100 P.S.1. sat. and 100-200 P.S.! 

T TTT PREess @awet 100-200 P54 

3 on) + +++ Sat. 

; =f Graph opposite shows maximum continuous dis- 
pad SS Sb Se Se csesresse. -eGhocesessesececsccsecs charge at 10 deg. F. below steam temperature of 

be: pecs evasccosccssoes' in. and lin. trap sin. trap approximately 

i mit half the discharge shown. 

2 mn 

le For further details ask for list No. 98. 
- Bs SESE SE SSS SS EE RSET Also manufacturers of ‘‘ The Lancaster ’’ 
os os Bese RE SE BESS: EXHAUST HEAD, IMPACT STEAM 





PSs usetbdnancwseneem SEPARATOR, PUMPING TRAP, and Steam 
PRESSURE P.S.!. GAUGE. Traps for all purposes. 











LANCASTER « TONGE tTv 
PENDLETON- MANCHESTER: ENGLAND 
Telephone: Pendleton 1484/5/6 Telegrams: Pistons ,Manchester 
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Opperman Gears Limited, 


ie 
— a 


<.. 


NEWBURY, 
Wi 
OY Berkshire. 








OPPERMANS 
of NEWBURY 
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" 99 SPURS lsat , | 

TURBINE oxen FURNACES | _ 
USE 

ALL GRADES we al 

OF SOLID FUEL.“ ~ 

< GEARS poet 


2) 


Ppy v 


EFFICIENTLY . 


ensuring Complete 


LOW STEAM RAISING COSTS |“ 


Cutting Only | 
May we investigate without charge? oe ae 


THE TURBINE FURNACE COMPANY LIMITED 5 sn pe i uu aa ee ea 


All materials 
standard 
pitches to 


7ft diameter 











ray's \d. London, W Phone: TERminus 4365 GREENWOOD’ S ee GEAR CUTTING | 00. LTD. , 
— Recoil New Bond Street, Halifax sear 
Eater No. 861 on reply card Enter Ne a on reply card 
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* LEEDS Il 


(leeds ) Lt eq Telephone: LEEDS T5305 9 Queen Victor FC HYDRAULIC HINGED RIVETER 


y 7546 6° te 3 -0° Gap 20 te Wiens power 
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A NEW TRAP BY 
AN OLD MAKER 
.,, Us small 

its efficient. 

its low 10 price. 


MADE IN THREE SIZES in., 
in. and 1 in. B.S.P. or A.P.I 


Self-supporting on the pipe-ling 




















> AND LLOYD'S 
BURNETT & ROLFI LIMITED LANCASTER € NGE UTD 
ROCHESTER KENT PENDLETON: MANCHESTER ~- ENGLAND 
Manchester. Tel: Blacktriars 908 Telephone: Pendleton 1484/5/6 Telegrams: Pistons Manchester. 
Inter No. 864 on rept r Frnter No, 868 on reply card 
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Address your 
enquiries 
about gearing 
to 








the home of Opperman Gears Ltd. 





Opperman Gears Limited 
NEWBURY, 


Berkshire. 





For prompt and efficient attention to your enquiries for all types of Geared Motors, Gears ana 
Reduction Gear Units, please ensure they are addressed to 





Eater No. 871 on reply card 


OPPERMAN GEARS LTD, NEWBURY, BERKSHIRE. Telephone: Newbury 1701. Telegrams: Oppigears, Newbury. 
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TRINIT 


LOW- 
TORQUE 


VALVES 


Made to the design and patents of the 
Hale Pump Co. of America. 


Trinity valves, extensively used 
in fire-fighting equipment, have 


outstanding advantages: they 
are basically different—on both 
construction and action —from 
earlier types of valves, and are 
suitable for a wide range of 
applications. 


STANDARD SIZES 


Standard sizes availabie from stock, 
gun-metal or light alloy 

2" bore, screwed or flanged 

4” bore, screwed or flanged 
Special valves can be produced to any 
design required, including stainless 
steel valves. 


ADVANTAGE OF 
TRINITY VALVES 


NO LEAKAGE 
FOOL-PROOF 


PRACTICALLY NO 
MAINTENANCE 


SUITABLE FOR PRESSURES 
UP TO 600 P.S.L. 


RAPID AND EASY CONTROL- 
LOW TORQUE 


VERY SUITABLE FOR 
REMOTE CONTROL BY 
SIMPLE MEANS 

NO METAL TO METAL SEALS 


SUITABLE FOR WATER, 
OIL AND OTHER FLUIDS 


TRINITY PUMPS LIMITED 


OSWESTRY, SALOP. Telephone: Oswestry 9433 


(above) ‘Trinity’ 2” 


valve for screwed 


onnections 


(below) ‘Trinity’ 2 


flanged valve 


Nov. 6. 1959 
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ENGINEER 


AITON & CO. LTD. 


DESIGN, MANUFACTURE AND PUT INTO SERVICE :— 


Carbon and Alloy Steel Pipework 
Installations for pressures up to and 
including the supercritical range and 
temperatures up to 1200 F. 


Steam Receivers and Separators. 
Low Pressure Pipework Installations. 


Water Distillation Plants for the 
production of distilled water from fresh, 
estuarial or sea water. 


Chemical Evaporators for the concentration 
of chemical products, effluents, etc. 


Expansion Fittings for all purposes 
to which these appliances are suited. 


A complete range of Constant Load 
and other supports. 


ITON 


DERBY. 


Established 1900 


HEAD OFFICE: DERBY Tel: 47/1! (lO lines) CABLES: CHANNELED 


WORKS: DERBY & SUNDERLAND, ENGLAND 


PORT ELIZABETH-SOUTH AFRICA YENNORA-N.S.W. AUSTRALIA 





° “ 
a 
“i 
Vi EP Be stetatete ete. , 
Atal aie: wall wal eee tt ie 
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il hy Hpetoui 
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salad CATCOST) 


—Britain’s foremost manufacturers and erectors of 


PRECAST REINFORCED CONCRETE BUILDINGS 





—_ et 


ATCOST- BUILT factories, warehouses, transport-sheds, workshops, 
canteens, etc. are of the highest quality, yet competitively priced. They 
are fire-resistant, easily-extendible and require no painting or maintenance. 
For free, 24-page illustrated brochure, and details of our comprehensive 
service, complete and post this coupon now! 


NAME OF FIRM 
ADDRESS 


(Please state Ref.)...... 


SEER RBS REE BSeaua es 
| 
8 Sh OS Ge OE a SS) ee 








ATCOST LTD., Industrial Division, 
THE PANTILES, TUNBRIDGE WELLS, KENT 


Tunbridge Wells 3411 (5 lines) 


Enter No. 


911 on reply card 








THE 


PROVED & 
TRUSTED 


In addition to our standard 
ranges, we design and 
manufacture special axles 
and undergear equipment 
No 


load is too heavy, too big, 


for all types of work. 


or too awkward. 





Send us your enquiry. 
We can take a load off 


your mind! 


DC 
e any 








NOV DE d SS, 


RUBBER BY PRODUCTS | 
( Warwickshire ) Ltd. 


86 Holloway Head, Birmingham 1 
Tel: MID 3475 
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Sp 


In one form 
or another you constantly 
come across PAXOLIN* 


“PAXOLIN"’ multi-purp 


combine excellent electr 


n } trenot} 
Mmecnanicai strengtin 


both the electrical 


“PAXOLIN" is manufactur 


suitable for 


“PAXOLIN"’ has many in 


it will pay you to investigat 


Put your problems to us. 


I 


SAFE AND EFFE 


the electrical insulation people 


THE MICANITE & INS 


UL. 


amstow, Lonc I 





s, Blackhorse Lane itk 


Em; 


INSULATION POR THE MICA AND MICANITE, 


T 
17 


EMPIRE VARNI 


ENGINEER 6, 


-let E.P.E. solve them 
for you quickly 


In these davs of AC it is not 
always easy to get DC motors 
and generators quickly and at a 
reasonable price. Fortunately, 
EPE specialise in AIC equip- 
ment, bringing-Years of experi- 
ence to;bear on the subject, so 
that One can always be sure of 
motors and generators, of 


enclosure, at competitive 


saprices, on short delivery. EPE 


are always happy to help solve 


DC problems, too. 


ELECTRICAL POWER 
ENGINEERING CO. (B'ham) LTD. 
Bromford Lane, Birmingham 
"Phone: STEchford 2261 
"Grams: Torque ‘Phone Birmingham 
jon Office: 421, Grand Buildings, Trofalgar 
quore, W.C.2. "Phone: WHitehal! 5643 and 7963 
Ss, 


Miter», 
ve _ 
Cebteig %p 
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Countless articles are made from Paxolin — 
here are a few examples 


Aircraft, Automobile 
and Engineering 
Industries 


Electrical Industry aie 


rods. Washers 
Brush +t 


lation. Formers 


older 


shapes 


Refrigeration Industry 


Breaker strips 


‘ Spinning linder 
Textile Industry Cunning. cus 
ylinders 


Rollers, etc 


*There is nothing quite like Paxolin— the adaptable materia/ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ORS CO., I 


SHED CLOTH 


Mytilite, London, Telex 


Grams 


AND TAPES, ““PANILAX RESIN’’ MOULDINGS 


Enter No. 923 on reply card 











SS 


ia a Rare Be ear Be 
ee 


BROOKS 



















Frederick Gibberd F.R.1.B.A 





Architect 














Consulting Engineers G. H. Buckle & Partners 
Heating & Ventilating Contractors 


Norris Warming Co. Ltd 








* Brooks 48°, 36” and 30° fan-powered roof extract units 
were chosen to provide positive ventilation for the 


Lubricating Oil Laboratories (Engine Bay) at the new 


Shell Research Centre, Thornton, Cheshire. 








Easy to install and easy to maintain, ‘Brooks’ Fan-Powered 


Units are equally suitable for flat, decked or pitched roof 
constructions. Unitary ventilation provides a wide range 
of control over rate of ventilation, giving flexibility to suit 
all factory processes. Hot-dip Galvanised finish gives 


permanent protection. 





Enter No. 931 on reply card 


BROOKS VENTILATION UNITS LIMITED 


TRAFALGAR HOUSE, GREAT NEWPORT STREET, LONDON. W.C.2. Telephone: COVent Garden 1355-1356 
Branch Office: CROMFORD HOUSE, CROMFORD COURT, MANCHESTER 4 






BRITAIN’S WIDEST RANGE OF POWERED VENTILATION UNITS 


THE ENGINEER 


STRATELINE 


SPEED 
REDUCERS 





@ = This Strateline unit has an output capacity of 7,000 Ibs. ins. 
required by maximum out of balance conditions whilst 


working on the Engine. 


The ratio illustrated is 60:1 but ratios between 20:1 and 
100:1 are provided by the hypocycloidal gearing. 


Self-sustaining Strateline mechanism which operates when 
movement of handle ceases—the engine can be rotated, 
and sustained at any position, through 360 











The photograph above shows the type CW11 Strateline unit 

fitted to a Rolls Royce Dart Aero Engine Overhaul Stand 

designed and manufactured by Messrs. Morfax Limited of VA RATIO-ST RATELINE GEA RS LTD. 
Mitcham, Surrey. The high efficiency and compact assembly 

of the Strateline makes it particularly suitable for manual 277/9 ABERDEEN AVENUE, 

operation and many variations have been supplied for high / 

pressure valve pore Leg hand winch units, furnace tilting, TRADING ESTATE, SLOUGH, BUCKS. 


etc. Where reasonable quantities are involved we are pre- 
pared to design special units against particular applications. 
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10 ton Steam Perma- 
Ww. Cc . 
ll Guan. — Q 3 Motor, electrically 
10 tons at 16 ft. radius a operaced Fixed Wharf 
propped; 5 tons at : Crane. Duty: !5 tons 
14 ft. radius free ‘ at 22 ft. radius. 

















SAFETY 
IN THE 
LONG 
RUN 





MAGNETIC SAFETY 
TRIP WIRE SWITCH 


Designed specially for use with 
conveyors and similar equipment, where 
long runs of machinery are in use, 

this C.J.R. safety device stops the 
driving motor (or applies a brake), 

at a touch of the trip wire. 

You owe it to yourself and your 
employees to fit this infallible 

safety device. 











MANUFACTURERS OF INDUSTRIAL ELECTRONIC EQUIPMENT 
AND LOW VOLTAGE SAFETY SYSTEMS 





C.J.R. ELECTRICAL AND ELECTRONIC DEVELOPMENT LIMITED 
BICKFORD ROAD WITTON ~- BIRMINGHAM 6 





Telegraphic Address 
“ Lifting, Leicester " 
Enter No. 942 on reply card Enter No. 943 on reply card 
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GML sive 











up to 24 hours exemption 


> Acceptable by inspectorate for 
(Mines Act 1911). 


ches cannot oxidize during i 
long periods of noneusage. , 





' Positive switch action. Swit- 














have been built by Breco engineers all 
over the world. Ropeways and Cable- 
ways answer a thousand problems where 
time and money count, 


BIRREECO «0m snncn nace 


Alarm may be remote and/or 
parallel with the main panel. 


Gives positive recording and also visual (easily read) of the Fan Water Gauge, 

also alarm in the event of low or high readings with a close adjustable 

differential @ Temperature system highly sensitive and fully compen- 

sated @ Panel of robust construction and finished to any BSS colour. 
INFORMATION WITH PLEASURE 


THE ACCURATE RECORDING INSTRUMENT COMPANY 











fy ARIC WORKS - WINDSOR AVENUE - MERTON ~* LONDON S.W.1I9 Tel: LiBerty 5661/2/3 

id frish Subsidiary: Aric (Ireland) Ltd., 6, Montague Street, Dublin iM ROPEWAYS CABLEWayYs 

& = British Ropeway Engineering Co. Ltd., Plantation House, ee ” 

weds ee Ta ee Mincing Lane, London, E.C.3. 'Phone MINcing Lane 7901. Gina Qe 
Telegraphic Address: Boxhauling, Fen, London. 
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A NEW PACKLESS VALVE 


FOR 
PNEUMATIC & HYDRAULIC APPLICATIONS 
PRESSURE RANGE 0-250 P.S.I. 


Direct Solenoid Operated. Lightweight. Fast Operation 


Size range 1/4in. —3,8in. B.S.P. A.C. or D.C. Supply. Dust-tight Cover 
Ample Wiring Space. Captive Cover. Swivel Conduit Connection 


Balanced Spool. Can be Manually Operated 





Please write for full details to: 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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As in many hundreds of other turbine 
driven vessels, from the Cross Channel 
packets of the 1.0.M. Steam Packet Co. 
and British Railways to the Cunard 
**Queens’*’, the newest liners on the 
South African and Australian runs 
and the B.P. Company’s giant tankers, 
the system will ensure the highest 
thermal efficicncy, complete reliability, 
freedom from corrosion and minimum 


maintenance over long periods. 


aw ba G. & J. WEIR LTD... Cathcart °° Glasgow - S.4 
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ssed Steel 


arance 


A Braithwaite Pre 

Tank of striking appe 

designed for the storage of 34,000 
gall f wa Supplied and erected 


Southam, Warwickshire 





CONSULTING ENGINEERS 
W. Herbert Bateman & Partners 


Extension of Drakelow 
Power Station. Over 4,500 
tor A Structural Steelwork 
d and erected for 
tricity Generating Board 
Gi. Mouchel & Partners. 


are being suppli 
the Central fF 
CONSULTING ENGINEER 





BRAITHWAITE 


The Braithwaite Group of Companies with its overseas branches and 
associates supply and erect bridgework, structural steelwork and pressed steel sectional tanks 
and undertake civil engineering contracts; in particular the construction of heavy foundations 
for marine work, bridges and industrial buildings. The free advisory 


services of the group’s specialists are available on request. 


BRAITHWAITE & CO. ENGINEERS LIMITED 


London Office: 
Dorland House, Regent Street, London SWI 


Tek phone Whitehall 3993+ Telegrams: Bromkirk *Phone London+ Telex: 23317 





BRAITHWAITE & CO, STRUCTURAL LIMITED* BRAITHWAITE FOUNDATIONS & CONSTRUCTION LIMITED 
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By J. YARNELL, B.Sc., A.Inst.P 
Price 12s. 6d. (Postage 6 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory 
of stress and strain in a surface. 


Order your copy through your Bookseller or direct from:— 
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0¢ce 


If your job calls for wire 
ropes at all, then there's 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 

















Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR 


THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL SHEFFIELD, ENGLAND. 


A member of Firth Cleveland 





ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 


1} 


Se SS — J] 
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THE 
PROVED 
CONCRETE 
HARDENER 


SILICONE RUBBERS 


| 

| 

| 

The most comprehensive range available | 

TAKE ADVANTAGE of the technical resources and production facilities 
of the most modern silicone rubber plant in the United Kingdom. 


bis. os 
A. Prescolastik Expanded Silicone 
Rubber. Uses: Soft Gasketing, 
Vibration Damping, Seals, Pads 
and Dampers. 


B. Prescolastik Silicone Rubber 
Sheet. Uses: Gaskets, Seals, 
Diaphragms, Washers, etc. 


General Engineering Shop, Messrs. Vickers-Armstrongs Lted.; Barrow-in-Furness 


RECENT CONTRACTS INCLUDE :—Vickers-Armstrongs, Ltd., Barrow 
Island, 95,000 sq. yds. English Steel Corporation, Appleby-Frodingham 
Steel Co. Sheffield Twist Drill & Steel Co., 1,000 sq. yds. The Austin 
Motor Co., Standard Motor Co., Coventry. Convoys: Deptford, 8,400 
sq. yds. Fulham, 4,000 sq. yds. Ferranti Ltd., Manchester. United 
Canners, Boston. Tank Hangers: Warminster, I.C.I., Grangemouth. 
British Oxygen Company. R.E.M.E. Workshops for Tanks, Stirling 
S.P.D. Depot, Aylesford. Chivers Ltd., Histon. Colleges of Further 
Education: Accrington, Morecambe, Leigh. B.E.A. Gen. Stations : 


Prescolastik silicone rubbers offer 
the widest available range of com- 
pounds to meet the most exacting 
conditions. 
Genera! Purpose Grades 
Low Temperature Grades 

Low Compression Set 

Fuel and Oil Resistant Grades 


Cc Prescolastik Silicone Coated 
Fabrics. Uses: Diaphragms, Gas- 


Silicone Coated Fabrics 
High Tensile Grades 
High Temperature Grades 
H.T.P. Resistant Grades 


Southwark, Poole, Dartford, Llynfi, Deptford, Blackpool, East Yelland, 
Wandsworth. Docks: 21 Shed, Royal Albert Dock, No. 3 Shed, King 
George V Dock. Bus Depots : Portsmouth, Liverpool, Derby. 


kets, Seals, Tapes, Ductings and 
Flexible Low Temperature Coverings Cellular Rubbers 


Designers and Engineers are invited to write to us for technical data. 


PRECISION RUBBERS LIMITED 


BAGWORTH, LEICESTER, ENGLAND 
Telephone: Bagworth 241 


Write for Brochure to :— 


THE IRONITE CoO. LTD. 


4 HOLBEIN PLACE, SLOANE SQUARE, LONDON, S.W.1 
Tel: SLOane 4777 
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STRESS RELIEVING FURNACES 
“MATHISON” VERTICAL FLAME 
RECIRCULATING TYPE 


Town gas fired 
Load : 60 tons 

Fuel Consumption : Under 4,500 cu. ft. per ton 
200°-900° C. 


Electrically Operated Bogie Haulage Gear: To 
move maximum load of 150 tons. 


Temperature Range 


Temperature Uniformity on 4-zone Control : plus 
or minus 5° C 


Internal Dimensions of Furnace illustrated : 27’ 2” 
long x 25’ 6” wide x 21’ 0” to the centre of the 
arch. 


Scale totally eliminated 


“Our latest installation, in the most modern Heavy 
Plate Fabricating Shop at Messrs. Head Wrightson 

4 Teesdale Limited, Thornaby-on-Tees. ne and 
built, and put into commission by 


JOHN MATHISON LTD, 


Engineers, 


HUTTON HALL GUISBOROUGH 
North Yorks, England 
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BEATING THE WORLD’S WORST DUST HAZARDS 


For power stations and pumping plant in the world’s dustiest regions, leading engine 
manufacturers and users recommend and specify Multi-Duty and Cycoil air filters. 









No filters could have been subjected to more exacting tests, nor come through them with more 
success. By proving themselves under these conditions they can rightly claim to be the masters 


of any dust problem within their ranges of application. 


FANS 





*MULTI-DUTY 


air filter: 


* CYCOIL 


air filter: 








An automatic self cleaning viscous An air cleaner for installation in 


air filter for Compressors, engines the intakes of large diesel engines 
and gas turbines; also for venti- and air compressors. The most 


lation of engine rooms etc efficient cleaner of its type on the 





market. 














AIR CONTROL 





INSTALLATIONS LIMITED 





RUISLIP - MIDDLESEX - RUISLIP 4066 


BIRMINGHAM MANCHESTER NEWCASTLE GLASGOW 


%& Registered Trade Mark. Made by Air Control Installations Ltd., under licence from American 
Air Filter Co., Inc. 
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FILTERS - DUST COLLECTORS : AIR CONDITIONERS 


DUST COLLECTORS - AIR CONDITIONERS - FANS - FILTERS - DUST 
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* Revolutionary new heat-exchange material 


* One-piece 
construction in 
copper or 
aluminium 


Whether you are 

concerned with condensing, 
evaporating, heating or 
cooling you will find a use 
for TUBE-IN-STRIP. 
Versatile, easy to work 
TUBE-IN-STRIP does many 
jobs more easily and 
economically than ever before. 


You’ll want to know 

more about 

TUBE-IN-STRIP. 

Write to us for the 

descriptive leaflet. 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, 


DIVISION LONDON, S.W.I 


Enter No. 1001 on reply card 
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and hose 





st requirements for 
e of reusable end 


Lockheed Avery flexible hoses meet mo 
bled to the hose 


pressure OF vacuum and employ 2 rang 
if required, be assem 


fittings which may, 


on site. 


The following types are standard: 
Medium Pressure Hose. Sizes y" to 2” 
c rubber. For working 


TyP 
Cotton brai lined and covered with syntheti 
pressures of 850 t j.. according to size- 

Vacuum Hose. Sizes 


4wR Low-Pressure/ High 
de’ to order. For working pressures 


Type | 11” to - 

This ty of 200 to 100 p.s.i. 
according to size. 

77 and 78. High-Pr 


to resist practicall 
e. For working pressur 


pe is ‘tailor mai 
essure Single Wire Braided Hose- 
oil, chemical, spirit 


Types 75, 76, 
4,500 to 500 


Sizes +” to 
Choice of four 
or acid in ordinary | 
p.S.i., according to size. 
Type 99 High-Pressure Double Wir 
Lined and covered with Neoprene, 
Suitable for hydraulic fluids, diesel oil, petrol, etc- 
according to size. 


5,500 to 1,000 p.s-i-» 
RATURE RANGE FOR AL 


NORMAL TEMPE 
AVERY DIVISION _ 

D PRECISION PRODUCTS LIMITED 
SHAW ROAD. SPEKE, LIVERPOOL, 24 
Telegrams: Lockheed, Liverpoe 
REGD. TRADE 


different linings, y every 
es from 


ndustrial us 
e Braided Hose- Sizes {” to =x 
tion throughout. 


high-duty construc 
For working pressures © 


L HOSE _40c TO + 100C 


LOCKHEE 
|, 24 Telex 62394 


Telephone: Hunts Cross 2121 
ARK: LOCKHEED 


hve ) y 


gs are made 


Some types 
al or light 


usable end fittin 
cadmium plated. 
‘lable in gun-met 


These re 
of steel, 
also ava 
alloy. 

Lockheed Aver 
lings can be use 


y self-sealing COUP” 
d with these hoses 


and end fittings» they instantly seal 
off the pipes when disconnected and 
prevent entry of air when 
reconnected. 


Vay | ONE OF THE 
dl + 
a AUT 
7 = 
GROUP 










OMOTIVE pRONUC 
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HBOROUGH, ENGLAND 
HERBERT MORRIS LTD. P.O. BOX 7 LOUG cep 


a, 


_ 

















103 


THE ENGINEER 


Nov. 6, 1959 
























DERBY RELY ON [NATIONAL]... 
the pioneers of Dual-Fuel engines 





Maximum reliability—a failure of power for even a short period 
could increase river pollution beyond the specified maximum—that 
is why the Derby Corporation decided on dual-fuel engines in their 


new sewage disposal plant at Spondon Works. 


The pumping station houses five National engines each driving through 
David Brown speed increasing gears, a vertical shaft single stage multiflow 


is wh 
IS ere pump rated at 2 m.g.d. supplied by W. H. Allen, Sons & Co. Ltd. 
Ls # ew 
re Ps b | i ty Three of the engines are designed to run on a mixture of sludge gas and 
All five engines have a 


diesel oil and two as straight diesel engines. 


continuous rating of 231 b.h.p. at 600 r.p.m. 
Details of National dual-fuel engines ranging from 156 to 1248 b.h.p. 


will be supplied on request. 


NATIONAL| 


THE NATIONAL GAS AND OIL ENGINE CO., LTD., ASHTON-UNDER-LYNE, LANCASHIRE. 
HA\WKER-SIDDELEY BRUSH INTERNATIONAL LTD., NATIONAL WORKS, ASHTON-UNDER-LYNE, ENGLAND 








Overseas Organisation : 


S 
A member of the Hawker Siddeley Group 
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LIGHT 
RAILWAY MATERIAL 


MINING EQUIPMENT 

















RAILWAY MINE & PLANTATION 
EQUIPMENT LTD. 


IMPERIAL HOUSE - DOMINION STREET - LONDON E.C.2. 
Telephone: MONarch 7000 (2Olines) - Grams: MinplanAve.london. - Cables: Minplan London. 
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is VW Yj 4 
MG Y “ Mi Z ‘nr Y , “ae | lt I, £ ) 
V/s Z 5. OM R youl Ct 
/ \) 





AGBAR - AFRORMOSIA - ASH - BEECH - IROKO - TEAK DOUGLAS FIR « SITKA SPRUCE pat 
LIMBA - HONDURAS MAHOGANY - SAPELE MAHOGANY EUROPEAN REDWOOD 
MAKORE - OBECHE - OAK - RAMIN - NIGERIAN WALNUT WESTERN RED CEDAR from 4" to 17” 
Any of our timbers can be machined to specification in our well-equipped saw-mills. 
Our Lists of Hardwoods, Softwoods, Plywoods, Mouldings and Building Boards, will gladly be sent on request. from 3” to 2” 
TIMBER AND PLYWOOD IMPORTERS—WALLBOARD SPECIALISTS DEPOTS AT SOUTHGATE AND MITCHAM 


Enter No. 1051 on reply card 


type HD geared motors 


The NECO HD Geared Motor is a robust and versatile 
unit suitable for an unlimited number of industrial and 
commercial applications. Any final shaft speed can be 
supplied between the exceptionally wide limits 

of 0.62 and 480 r.p.m. Frame 5,5A and 5B 
motors are now being fitted in the lower 
horsepower ranges, making a more 
compact and less costly machine. In 



















the higher horsepower ranges frame 
7, 7A and 7B motors are fitted. 





TYPE HD FOR 
FLANGE MOUNTING wo 






Type H D geared motors can (A\\e 
TYPE HD SA be supplied with flange _}} | { 
mounting instead of feet to eo 
GEARED MOTOR enable the unit to be bolted a, ee 


accurately to your machine. 


FOR ALL SLOW SPEED DRIVES 


NECO GEARED MOTORS LIMITED - 204 QUEENSTOWN ROAD - LONDON - SWS 
Subsidiary of Normand Electrical Co. Ltd. Telephone : MACauloy 3211-4 


ann 
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Westwood Dawes idlers are available with either 
At their new fully-mechanised foundry at grease packed self-lubricating bearings or with 
Tipton, Bilston Foundries Ltd. are producing external grease nipples and one side lubrication 
st iron baths at the rate of 60 per hour, ir pipes 
a wide range of styles. This output involves 
handling and processing a maximum of 3 Roller sets can have 4 5 or 6 diameter rolls. 
$50 tons of moulding sand per hour, all of 5 Roller sets can have 5” or 6” diameter rolls. 
which passes over Westwood Dawes con- A full range of tubular return idlers, rubber disc 
veyors at some stage. A total of 24 belt returns, impact idlers, steel pulleys and tension 
onveyors were designed, manufactured gear, etc., is also available. 
and installed by us on behalf of Messrs 
Pneulec Ltd 


Send for our Catalogue now ! 


le 
_ 


\ 
« —— 


a 


AANA BY 











BELT CONVEYORS BY WESTWOOD DAWES 


WESTWOOD DAWES & CO. LTD. 
Bowling Green Road, Stourbridge, Worcs. Tel: 4741 (4 lines) 
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Made to 
Vieasure 


WALLSEND SELF-PROPORTIONING 
LOW AIR PRESSURE BURNER 


@.. specially designed so that the fuel output and air/oil ratios 
are under complete control. 














@ .. provides fingertip, single lever control for accurate and 
efficient regulation. 

@. . automatically ensures a correct mixture of air and oil over a 
wide range irrespective of the type of fuel in use. 

@.. has a turn down range of approximately 5:1 which can be 
achieved with a stable flame, efficient combustion and a high C0 
content. 

@ .. leads the way to automatic or remote control of single and 
multi-burner installations. 


@ . . incorporates the well known Wallsend features of robustness, 
long service with little maintenance, and flexibility. 


The Burner shown has a maximum output of 12 aie of 9) 


gallons per hour and requires atomising air at 20 
(S| cm) w.g. to 30° (76 cm) w.g. with oil at not 
less than 5 Ibs per sq. in. (0.35 kgs. per sq. cm.) 


or equivalent head 





For more efficient 


OILBURNING © 


CONSUIE ae 





THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED 


WALLSEND-ON- TYNE 


NEARLY 8 0 YEARS O F Ol BURNIN G EXPERIENCE 
In association with HUBBARD COMBUSTION LIMITED, Kingston on Thames 





Enter No. 1071,0n reply card 





Drilling 
Shearing 
Ending 
Rivetting 


Pressing 


Rolling 


Bending 
and Folding 


THE ENGINEER 


Punching and Cropping 





Schneible Dust Collector 
manufactured in the 
Consett Iron Company’s 
Fabrication Department 
@»\ for Messrs W.C.Holmes & 
K'\ Co, Ltd. of Huddersfield. 





Blacksmithing 


Edge or 
Surface 
Planing 


Flamecutting— 
Profile or 
Planing 


Manual or 


Automatic 
Welding 


Shot Blasting 


oto). h-) = 1 O) | ae SO Pg ye De 


FABRICATION DEPARTMENT 
CONSETT, County Durham. 


Telephone: Consett 303 





Telegrams: Steel Phone Consett 
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FLAMEPROOF SOLENOID| Mauninm-yiim aD 


have teams available to undertake 































OPERATED VALVES DESIGN, DETAILING 
BUXTON CERTIFIED and DEVELOPMENT tov 
Pressure Ranges... .. 05° W.G, in the following fields :- 
0-5 P.S.I. Aeronautical Engineering ‘ b 
0-15 do |} Chemical Plant 
0-150 do || 5 Mechanical Engineering jo shes 
Bores 4° to 4” ee 0-1500 do | | Mechanical Handling a 
Model Making 
Voltages D.C. 24v. to 550v. | Nuclear Engineering Z tou gh 
A.C. 100v. to 600v. ene dbore Sg _ 


Production Tooling 
-+ Servo Mechanisms, Automation 


WITH INTEGRAL RECTIFIERS 
Special Machines and Projects 
Structure and Reinforced 


(s MAXSEAL VALVES LTD| Soaene aan 


| 
| 
WGOD ROAD, KINGSWOOD, BRISTOL || 
Phone: Bristel 67-2869 | 53 VICTORIA STREET S.W.1 
— TEL, ABBEY 6132 - 
| 
| 
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DESIGNERS! THIS IS THE ONE 

REFERENCE BOOK TO SOLVE YOUR 

FLUID SEALING PROBLEMS — 
AND IT'S FREE! 

















When you design 
Fluid Seal applications, 
don't be without this 














acl [ees | slic leis 











| le Ref ice 
Book issued by P one 7 | 
Prepared by practical q 
gineers, it includes 
the latest up-to-date 
formation on Fluid 7| 
al Technology, i 
comprehensive data on 
1 wide variety of 
applications how to 
nstall correctly with easy ( 
to-follow illustrations for 
ous types of seal 
produces by Pioneer, and a 
nge of av aly Size Ad 
The Pi ne - Refe ice Book . | 
which comes to you or 
request 5 a practical work 
for the busy designer and is 7| 
part of the Pioneer service . | pe 
which includes free advice on 
any Fluid Sealing problem (EJ 
BD bel { 
| 
A — 
: ‘ 


for a copy 
of this illus- 
trated folder. 





j 





OILSEALING & MOULDING CO. LTD 


Factory and Head Office: Cottontree Works, Colne, Lancs Tel: Wycoller 47! (8 lines) 





i 


; 
! 
| 
! 
| 
! 
| 
: 
ex & 





GET YOUR COPY nage 
| OF THE PIONEER | | ¢ 
FLUID SEAL rs ee ge ‘ 7 
| CATALOGUE | A.J. VAUGHAN4CO. 





(MITRE WORKS)LTD. § 
WILLENHALL, Staffs. phone: 486-7 





| ADDRES 
| NOW | 
| MARK FOR Hd A 
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Nf *S}| WELLS WASTE OIL 


H. C. COPPER 
OHS BARS | FILTERS 















WELLS FILTERS enable 





‘ 
i’ ’ ‘ 
a ‘ Up to 10” wide x 1” thick or 3” square drawn - 
rm vv L gat finish up to 12” x 2” x 16 ft. hard rolled. Extra waste oil to be used 
V5 ’ heavy ae bars to customers require- with complete confidence 
ments. Tubular and laminated busbars 
nal ee PRE-ASSEMBLY WORK | many times over. 
ay ove \ \ se) «ON COPPER BUSBARS 
oot * Facilities are available in our Works for | 
\ bending, sawing, drilling, slotting, and | SIX STANDARD SIZES 
tinning, to customers’ requirements. AVAILABLE 


The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed makes waste oil clean again 


Also makers of OIL CISTERNS, SETTLING 
TANKS, OIL STORAGE CABINETS, PAINT 
SPRAY GUNS AND LIME SPRAYERS, 
BARREL POURERS, LATHE CANS, FILE No. 5 SIZE 

HANDLES, PORTABLE HEATING PLANTS, CAPACITY 45 to 50 
KETTLE TORCH LAMPS GALLONS PER WEEK 





Approximately 400 tons of H.C. \ 
Copper Busbars supplied to The 


1 ¥ 
Associated Ethyl Company Limited ie % 
for their Chiorine Plant. The lilustra- y,.\ sa.) ¥ 
tion shows a typical busbar, bent, » 


drilled and slotted to customer’s re- 




















quirements. 
Section 8 x 3’. 
THOMAS BOLTON & SONS LTD A. C. WELLS X CO., LTD 
pom Head Office: Mersey Copper Works, Widnes, Lancs. Tel: Widnes 2022 MOUNT 7. HYDE, sana 
London Office and Export Sales Department 
168, Regent Street, W.1. Telephone: REGent 6427. Tel: HYDE 2953 GRAMS: UNBREAKABLE HYDE 
Enter No. 1101 on reply card Enter No. 1102 on reply card 





QUALITY CASTING 


FOR QUANTITY SUPPLY... 
Tam iaelaime) « Aluminium Alloy 
TO MANY INDUSTRIES 


Vehicle Building 
oe Teer itiriadtia. 









PNigee tiaiurlliriadtig- 


aluminium ioys and Mazak cir supplied in arge quantil 


Coal Mining 








Machine Tools » wide range of industries, including the major part of the British 
Chemical Plant 
Railway Plant 





motor industry. Our 


my ¥ 






mechanised units designed to hi indle Varying 





Electrical Appliances Wwe and sizes in ordet to provide maximum economies in mass pro- 
Diesel Engines 
Shipbuilding 


Refrigeration 


moulding section can handle castings up to 5 


} 


The -., aluminium foundries 


Domestic Appliances 





sand 


large tonnage 


Textile Machinery 
’ Printing Machinery 


casting, gravity die casting and pressure die casting 


Titelttiagr tam Matia <3 i ; : ‘all ; 
to meet exacting conditions of service. Call us in the 
Fans, etc., etc. —_ ' ; 








next time you require VALITY castings for quantity supply ° 


CAST 


wats West Yorkshire Foundries Ltd. 


—- Sayner Lane - Leeds 10 - Telephone: Leeds 29466 
TRUE LONDON OFFICE 
Hanover House - Hanover Square - WI - Telephone : MAYfair 8561 





Fnter No. 1103 on reply card 















Nov. 6, 1959 THE ENGINEER 





Wise businessmen know... | 
AUTOHALL'S | 


CONTRACT 
Vn 


AT THE LOWEST | 
RATES IN EUROPE 


on 1 & 2 year contracts 


inevitably saves their 
company money 


* SELF-DRIVE HIRE 
_— > CHAUFFEUR DRIVEN 
Again at the lowest rates in Europe 










DEPT. 10, 302 KING STREET, 
HAMMERSMITH, LONDON, W.6 
Telephone: RIVerside 8781 

Cables: Autohall, London. 




















"For our HOSE | 


Cwe) 


chose Hercules 


(REGD. TRADE MARK) 


FITTINGS” 


$0 micur say, I.C.L., Shell, Wimpeys, | 
Consolidated Pneumatic, Newton-Chambers, | 
Harland & Wolff, British Railways, The | 
National Coal Board, etc. These and many 
other major organisations use* 


Sly ai 
‘ 4 ye 
x» ” » £ i 
* - e 
Ub us ‘ 
q ve: ‘ 
_ an 5 : 3 
, * 5 2. 
2 a° a 





‘HERCULES” | 
Hose Fittings for their simplicity, strength, | 
efficiency and economy. | 
‘HERCULES’ Fittings include Hose | 
Repairers, Screw Couplings, Adaptors, | 
Clips, etc., for all types and diameters | 
of industrial hose and a new, stronger | 
Lug-type Coupling, for suction a 
delivery hose. 
Have us send you 
full details and 
prices. 





| These 
wont let Hose slip! 


Claw - Grips 





i Hose Grip ever devised—you 
| simply hammer the claws 
| home! No clips, clamps, 
I 
’ 


I 
The strongest, simplest-to-fix | 
| 
wires or special tools needed. ! 


acids 


HOSE 
FITTINGS 


NEWTON SALES COMPANY LTD. 








— "5, 


1959 CARS | 


You can now hire a new car at 
lower cost than you can own 
one yourself. 

Company Car Fleet can be had 
without capital outlay. 
Current models always at 
your disposal. 

No servicing or maintenance 
worries. 

Know the cost of car operation 
at least 12 months in advance. 


For example : 
Ford Popular £180 per year 
Ford Anglia £210 per year 
Ford Consul 


or Austin ASS £290 per year 


Also short period hire at London's 
lowest rates. One day hire from 
17/6d. per day including 35 miles 
and 1959 Chauffeur driven cars 
for 13d. per mile. 

Special facilities for all overseas 
visilors. 


CLIP AND POST THIS AD- 
VERTISEMENT FOR FREE 


BROCHURE DESCRIBING 
THE EXCITING NEW 
OFFER. ALSO NEW 

BROCHURE DESCRIBING | 
FORTHCOMING EVENTS 

IN BRITAIN. 

NAME ..........-. 

pi) >) | >. ee | 

esece | 

i 

..Ref. Ne. 10 | 


Enter No. Ait on reply card 


INVEST IN 


VITREOSIL 
FOR EMFES / 


PIPES, POTS, TANKS, on 
IMMERSION HEATERS, Etc. vcs 
All absolutely inert to all pe 
except hydrofluoric 


¢ 


A s~ 


ae 


oN ND 


We also manufacture an extensive range of Vitreosil Laboratory Ware 


THE THERMAL SYNDICATE LTD. 
P.O. Box No. 6, WALLSEND, NORTHUMBERLAND 








Telephone : Wallsend 6-3242 
9, BERKELEY STREET, W.1. 

Telephone: HY De Park 1711 2 

Enter No. 1113 on reply cod 


(Industrial Division) 517 Fulham Rd., London, S.W.6. FULham 4228 


THE SPECIALISTS IN HOSE FITTINGS 
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LONDON: 
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| LIFTING MAGNETS FOR 
| SHIPYARDS, STEELWORKS 
| SUSPENSION MAGNETS FOR 


POWER STATIONS, FOOD PROCESSING 











HOT BRASS & BRONZE @ ib 5 FERTILISER PLANTS. 
| | CONTROL GEAR AND MAGNETIC 
eoecceccecccccecs p EQUIPMENT FOR FOUNDRIES. 





SALVAGE PLANTS PURIFICATION AND 
EXTRACTION IN PROCESSING. 


CTAMPINGS 


CAPSTAN & MACHINED 
WORK FROM STAMPINGS 
OR BAR 





/__\\ INDUSTRIAL MAGNETS LTD. 








; 28 STATION ROAD - ACOCKS GREEN - BIRMINGHAM 27 
| INDUSTRIAL MAGNETS LTD 











‘es TTT Telephone: ACOCKS GREEN 0706 
PLASTIC | 
MOULDINGS | og ge gape 
. | 
ZINC ALLOY | 
PRESSURE | 


DIE CASTINGS 


eoeeeeeeeeeeeeeeeseoeeoeeneceeeeeees 


HUNT | 


BROOKES: ETT T AA RAHA ANE AY 
la scusessssssgssssss9s ro 


Lob RE ERG oe ee 
—" “1 i . mm sssgss sss RII 


BARR ST. HOCKLEY 
BIRMINGHAM 19 eq it=te Tubes & a 
_CROSTHWAITE FURNACES HUNT HEAT EXCHANGERS LTD. 


Phone : Nerthern 2903-4 
8’ 
Groms ; Telebe B’hom. | SCRIVEN MACHINE TOOLS LTO. | 
Grimshaw Lane, Middleton, Manchester. 
| 32, Victoria Street, London S.W.t Tel.: Abbey 2966 
Enter No. 1124 on reply card 


York Street tronworks, Leeds 9% Tel.: 32411-2 | 
Enter No, 1123 on reply card | 
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A low-cost 
expendable frame 








fitted with a large area of 
unique filtering medium, 


The synthetic fibrous medium is impregnated with a newly 
developed adhesive which adds to its efficiency and effective 
life. Unaffected by moisture, non-cracking, and free from fibre 
migration, the medium is supplied in flame-resistant form. It is 
pleated to present the greatest possible filter surface in the most 


compact space. 





backed by 
all the resources 
of Vokes laboratories, 


Vokes is an entirely British company and therefore tests its 
filters to British standards. All Vokes air filters are tested to 
BSS 2831 in their well-equipped laboratories, where research 
into new filter materials is continuously carried on. 





make up Vokes new 


uper- ais Air Filter 


TESTED TO SPEC: BS 283! 

















Soa0is ere SENS 





Vokes Super-Vee Air Filter with its sustained efficiency 








; WEVA Ge Soren 


under severe industrial pollution and smog conditions is the 


best low cost, long life, expendable air filter for paint finish- 


AQN31D1443 


ing plant, chemical laboratories, textile plant, distlleries, 








nuclear power plant and most heating and ventilating 
applications. IT IS FULLY INTERCHANGEABLE 
WITH OTHER SIMILAR PANELS. Comprehensive 
testing to BSS 2831 showed that the dust-holding capacity 


ae ely 











for a given rise in pressure loss, with no drop in efficiency, 








exceeds that of any other filter panel of this class. Size for 


Se oe 


size with similar filters the Super-Vee offers up to 25 


greater capacity thereby considerably reducing the number 


(2° SMI) SSO1 FUNSSINd 





TESTED TO BSS 2831 


% Registered Trade Name 
WORLD WIDE PATENTS PENDING 


VOKES LTD - HENLEY PARK - GUILDFORD - SURREY 


Telephones: Guildford 62861 (6 lines Telegrams: Vokesacess, Guildford, Telex Telex: 13-535 Vokesacess, Gfd. 
Represented throughout the world 


of panels needed for any particular application, allowing a iat al a” ‘ahint <del ent 


more compact installation and lower maintenance costs. DUST LOAD ON FILTER (GRMS.) 





v503 
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- made in carbon and alloy steels, 
weldiess and flash-butt welded. Also Rings 
produced from the ‘“‘NIMONIC” alloys: 


Titanium, light alloys 


N. HINGLEY & SONS (NETHERTON) LTD. 


NETHERTON IRON WORKS or copper bearing moterials. 


DUDLEY - WORCS - Telephone: DUDLEY 5530! 


PRONMASTERS FORGEMASTERS - . CABLE & ANCHOR MAKERS 
Enter No. 1141 on reply card 








ALL-OUT 
SERVICE 
WITH KONTITE 


When you specity KONTITE fittings you are 


assured of prompt delivery from the 

largest range of pipe fittings in the trade. 
You receive your order by return, or at the 
very most within a few days. You save time, 
labour and costs, because KONTITE fittings 
are designed to make highly efficient joints 
at the turn of a spanner. Send for the 


fully illustrated catalogue of KONTITE fittings 


Pian right with KONTITE 


KAY & COMPANY (ENGINEERS) LTD - BOLTON - LANCS - TELEPHONE: BOLTON 3041 - London Office: 36 Victoria Street - SW1 - Telephone : Abbey 2144 - A member of the ALENCO group of companies 
Enter No. 1142 on reply card 
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RAYMOND 
IMPAX 


PULVERISERS 





«** 
“ 





Sectional view of No. 70 Raymond 
Impax Pulveriser 


Grinding of non-abrasive materials to a guaranteed consistency of 
fineness is ensured by the range of Raymond Impax Pulverisers. 






e Robust design . High-speed manganese steel hammers ¢ 
Centre shaft supported on ball bearings , All wearing parts 
simple in design and readily accessible for maintenance » 
Partial vacuum system gives dustless operation . Easy adjust- 
ment for fineness of finished product , System provides for 
continuous return and re-grinding of oversize particles , Made 
in a range of sizes. 






ONAL COMBUSTION PRODUCTS LIMITED 


NINETEEN WOBURN PLACE, LONDON W.C.1. TELEPHONE: TERMINUS 2833 
WORKS: DERBY 


Member of Atomic Power Constructions Limited. One of the five British Nuclear Energy Groups 


Toa eee 
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Sinter Plant 
Panorama 


The Sinter Plant featured here was designed and 
installed by Richard Sutcliffe Ltd., for the South Durham 
Iron and Steel Co. Ltd. For complete Mechanical 
Handling schemes — large or small —our specialised 
experience is available to you. Please send for a 

copy of our industrial conveyor brochure quoting 
reference [3N/66. 





2 : 





Britains Best Convayore 


RICHARD SUTCLIFFE LTD * HORBURY + WAKEFIELD 
Ge RS 66 
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No. 1 Horizontal 
Contact Starter 


No. 2 Horizontal 
Contact Starter 


Brookhirst igranic 
Vertical Centact 
Starter 





Litt roy 
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By design... 


By test... 
Vertical Contacts are 








PERCENT GAIN IN CONTACT 
RESISTANCE DUE TO DUST 








NO CHANG 


















300% 400% 


oO 100% 200% 


A Brookhirst Igranic motor starter with vertical contacts 
was tested in a standard dust chamber along with two 


starters with horizontal contacts. 


The Brookhirst Igranic vertical contact starter alone 
showed noincrease in contact resistance due to dust deposits, 
because dust cannot collect on vertical surfaces. Increased 
contact resistance through dust leads to heating, pitting, 


wear, and failure. 


Vertical DUST-SAFE contacts are Brookhirst Igranic 


standard. 


BROOKHIRST IGRANIC LIMITED 


Sales Headquarters: BEDFORD WORKS: BEDFORD: Works ut BEDFORD and CHESTER 
Area Offices: Birmingham, Bristol, Cardiff, East Anglia, Glasgow, Leeds, Manchester, Mid-Southern. 
Newcastle, Nottingham, Sheffield 


METAL INDUSTRIES GROUP 
P40ue/ B24 
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The Teddington Gauging Service 


Introduce 
a 


new concept 
in 


includes the Design, 


Development and Manufacture of 


special purpose equipment 


ANNO 





for integrated manufacturing 





operations. 


a) a8) wm lomer-Velei) fe 





Designed and manufactured by Teddington 





Industrial Equipment for the inspection of 
dimensions at once and simultaneous segregation 
of Tapered Roller Bearing Outer Races into 
6 Classes at 900 races per hour. 


Supplied to British Timken Limited. 





TEDDINGTON INDUSTRIAL EQUIPMENT LIMITED 


Sunbury-on-Thames, Middlesex. 


Telephone: Sunbury-on-Thames 600, Grams & Cables: Teddequip 
Sunburv-on-Thames, Telex. Telex: 2-2742 Teddcontsnbry. 













TIE 73 





Enter No. 
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ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


MOTOR & CONTROL GEAR DIVISION RUGBY & MANCHESTER, ENGLAND 


(8) ivconPorarine THE MOTOR & CONTROL GEAR INTERESTS OF BTH & M-V W \) 
A5501 
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Engineering 


Machining 
Service to 
INDUSTRY 
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DRILLING 


ae 


PLANING igloo 


When you need assistance on big machining jobs, Harveys can help you. 








Our shops are equipped with a varied and versatile rangeof heavy machine 


tools capable of meeting most of the requirements of heavy industry. 


DETAILS OF MACHINE CAPACITY AVAILABLE 


CENTRE LATHES: 
Up to 14 ft. dia. by 44 ft. long 


VERTICAL BORING: 
Up to !7 ft. 5 in. dia. by 8 ft. high 


HORIZONTAL BORING: 
Up to 8 in. spindle, 40 ft. by 20 ft. table 


PLANING: 
Up to 34 ft. long by II ft. II in. wide by 8 ft. high 


PLANO MILLING: 
Up to 14 ft. long by 6 ft. 6 in. wide by 5 ft. 6 in. high 


SHAFT GRINDING: 
Up to 23 ft. long by 2 ft. dia. 


SLIDEWAY GRINDING: 
Up to 7 ft. long by 4 ft. high by 2 ft. wide 


SURFACE GRINDING: 
Up to II ft. long by | ft. 9 in. high by 2 ft. wide 


LIFTING CAPACITY UP TO 120 TONS 





SERVICE TO INDUSTRY 


G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON. S.E.7 


Telephone: GREenwich 3232 (22 lines 


HARVEY Facilities and Products: CLASS 1 WELDED PRESSURE VESSELS TO LLOYD’S AND A.S.M.E. CODES .- 
-. ‘ROTARPREST’ HEADS FROM 5 FT. TO 15 FT. DIA.—Larger sizes to specification 
STEEL PLATE AND SHEET METALWORK 


RADIOGRAPHY 
FABRICATION IN ALL METALS—UP TO 120 TONS IN ONE PIECE 


Telegrams: Gaharvey Ldn Telex 


HEAT TREATMENT AND 
WELDED PRESSURE VESSELS AND 
HEAVY MACHINING AND 


FITTING: PERFORATED METALS: WOVEN WIRE- WIREWORK- GALVANIZING- STEEL STORAGE EQUIPMENT - OFFICE FURNITURE IN STEEL 





EHF)! 
Enter No. 1211 on reply card 














THE ENGINEER Nov. 6, 1959 


soot blowing 





isa push-Q OOOO @ irr | 


with the CLYDE system 


UNIFIED LECTRAMEK 









(EA 

a oA CONTROL SYSTEM 

} >’ DY» : , 

f ©) r?/) most efficient yet devised. 

“4 w//. 

SF a Considerable savings in initial 
Lr cost and valuable boiler room space 
J RR. ; have been achieved by this new 
“eeonetens 


Vp a) td system of electrical control which 

— ee works in conjunction with the 

PRESSINGS cA | Clyde Lectramek Soot Blower* 

in all Metals, Bakelite - the original blower employing a 

and Fibre. uni-directional motor. Control is 
exercised from a small panel which 
indicates all essential information 
to the operator. 













—“~ ote ere 


PRESSED 
NUTS 


r ? 
in Brass and Steel. THE BLOWER: The complete operating cycle is in one . 


motion and is driven through a compact mechanism by a 


CLAY ¢D) 
) OLY 4D Further information is non-reversing motor. When the operating shaft is rotated, 
WASHERS t SOOT BLOWER ‘ i the nozzle advances, the steam ports open and, at the same 
EQUIPMENT given in our publication time, rocking motion is automatically transmitted to the 
r ~ . . nozzle. The uni-directional motor eliminates the bulky 
in any metal, plain No. CBL. 1954 which will contactor gear used with re- 


and press bevelled. 


be supplied on application. : : versing motors and reduces 
re eS | Wie es electrical maintenance by being 


of simpler and more _ rugged 
construction. 

The reversing motion is achieved 
mechanically on all Lectramek 
blowers. A limit switch mounted 
on the gear box and connected 
to the starter regulates the 
stopping, starting and number 
of strokes. 








*Over 5,000 blowers of this type in use all over the world 





CLYDE BLOWERS LTD. . : 
CLYDEBANK - SCOTLAND Fe ee H N 
. e | : Ce | y d e b an k 21 61 /4 Bi : ; ‘i Te cco ate on operant aa 


: fi } automatic sequence are grouped 
LONDON : 34 Victoria Street, London, $.W.! on this small unit which takes up 
Tel: ABBey 1847 i 4 ‘ little space on the main boiler 


LIVERPOOL: 7 Tithebarn Street, en pare! 
Tel: CENtral 507/ 
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OLbLon. AIR CLEANSING... 
——e—« eT THE TORNADO WAY 


MEASURING 4 Nh 
MACHINES ; Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists 


FORWARD WORKS | —— Dirt costs time and money! 


your 









counting For a very reasonable outlay you can protect your staff from 





pao and dangerous fumes, grit and dust, by using the:— 
GOLDEN HILLOCK RD. Bi probleme TORNADO CLEAN AIR EQUIPMENT 


Ht ae 


Are you interested SIR? 
If so please phone at once and allow us to quote 
/ 
eabahins Fully trained personnel are at your disposal 


i eee BARNET METAL CO. LTD. 


cechnical representative to ‘ INSTRUMENT DIVISION *’ 











Phone: ViCtoria 4091-2-3 ‘ 
1264-5 B.& F.CARTER& Co., LTD. Elektron House, Brookhill Road, New Barnet, Herts. 
Grams: ‘‘ Washnuts Birmingham | 1 ” TTON eae 3, ENGLAND Telephone: BARnet 3901 5187 














rams: ““BRAIDERS BOLTON "’ | 
Enter No. 1221 on reply card | Enter No. 1223 on reply card | Enter No. 1224 on reply card 
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34 31-in. Allen vertical, single-suction, single-stage, mixed-flow 

volute pump and 140-h.p. totally-enclosed motor with an 

Allen-Stoeckicht epicyclic speed-reducing gear incorporated 

in the motor pedestal. 

Pump duty : 16,000 gallons per minute against 22 feet head, 
for power station circulating-water service. 

Pump speed—285 r.p.m. Motor speed—1,480 r.p.m. 

(Right) Impeller and shaft with taper-roller bearings and 

half-coupling for this pump. 


Other types of Allen pumps, centrifugal and axial- 
flow, horizontal and vertical, are designed to meet all 
requirements. 


SPECIALISTS IN COMPLETE PUMPING 
PLANT INSTALLATIONS 


A W. Hl. ALLEN 


if ieee BEDFORD &® ENGLAND 





ENGINEER 


123 


| ALLEN 





MIXED - FLOW 
VOLUTE PUMPS 


for WATER or SEWAGE 


THE ALLEN mixed-flow volute type of pump 
can be used with particular advantage for 
dealing with water or sewage quantities of from 
500 to 100,000 gallons per minute or more, 
against total heads ranging from 20 to 70 feet, at 
rotational speeds as high or even higher than 
those of the conventional double-suction type 
of pump. 

With this type of pumping unit the variation in 
power demand between zero and maximum 
discharge is comparatively small, thus minimis- 
ing the risk of overloading the motor. 

The pump can be designed to pass large solids 
and is particularly suitable for sewage or storm- 
water duties. For very large quantities the 
volute may be made of concrete ; this results 
in lower overall cost. 


SONS & C? I™ 
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SPECIALIST) 


i Hu 


DESIGNERS AND 
MANUFACTURERS 
OF 
CONVEYING AND 





ELEVATING 
EQUIPMENT TWIN OR MULTIPLE WORM BIN 


W. S.BARRON DISCHARGER 
& SON LTD. TAPERED OR VARIABLE PITCH WORMS DRIVEN BY AN 


ELECTRIC MOTOR REGULATE THE FLOW OF MATERIAL 


O10) GL GS Dey BON FROM STORAGE BINS. SIZES TO SUIT ANY LAYOUT. 


ESPECIALLY USEFUL FOR EXTRACTING DIFFICULT 
MATERIALS. 











Enter No. 1241 on reply ca;q 


























LIGEIENING a | Ca = 
HAMMER | 413 Cais 7 a 
1 ae P 
CRUSHER Qi | ij BA 
| WD ee 2 
FOR EITHER | ie} " 
CUBICAL E 
GRANULATION 1 Te 
OR we 
PULVERISATION 
' Consult us 
with your crushing problems. Our 50 years’ COMPLETE HANDLING PLANTS 
experience readily placed at your service * SKIP HOISTS - CONVEYORS - BUNKERS 
without obligation. ELEVATORS + BATCH WEIGHERS 
OBTAIN OUR BOOKLET 
The Patent Lightning Crusher Co. Ltd 
: : MECHANICAL EQUIPMENT 
14a wan thane cori E.C.1. &® 67-69 ST. PAULS STREET, LEEDS, | Q TELEPHONE: LEEDS a LTO. 
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HILL & JACKSON (sprincs) LTD. 


OU eZ e SHUTTERS MANUFACTURERS OI 


by tle: aha Msi end Mik Gilli HIGH CLASS SPRINGS FOR ALL PURPOSES 


a 






sg mer 
, = SS) 


solve the problem jf ee 


of wide entrances and a sloping road. The | —s - coil and flat 
bottom rails on these Kinnear Shutters 2 springs. One off 
are shaped to accommodate the rise of j nat or bulk 
the road, to ensure good closure Sacth 
and complete weather PLOCUE HON :O) 
protection. ; — specification 




























































Please send for illustrated! eaflet 7B 


ee ee ee cee ee eee SWAN LANE - WEST BROMWICH 


Telephone: Popesgrove 2276. Birmingham: Highbury 2804. 


Gi : Halfway 2928. nchester : Central 1008. ardiff: $1428 
asgow y 29 Ma Cardiff: $14 TELEPHONE 0462-3 WEST BROMWICH: TELEGRAMS: FLEXIBLE, WEST BROMWICH 
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for industry 








Si = 
bb Gaon we, 
Our range of industrial engines are a practical pro- Service Organisation. Take your choice from a wide 
. position for many types of industrial equipment power range . Diesel 20 to 86 b.h.p. and Petrol 11 Please send me technical brochures of your 
compressors, cranes, pumps, contracting equipment, to 87 b.h.p. (12-hr. rating). *PETROL/DIESEL Industrial Engines. The maxi 
earth borers, generators, railcars, welding plant, works DIESEL ECONOMY mum B.H.P. required is at R.P.M 
trucks, tractors and conversions. Simple design, have you considered the replacement of existing Also, please send details of the following 
2 modern flow-line production methods and common power units in your equipment and trucks with the equipment powered by your engines 
interchangeable parts contribute to the low cost of famous 4D Diesel engine’? You'll have the unique 
these high efficiency engines. And remember every advantages of economy, long-life and low running 
engine is fully backed by a World-wide Parts and costs plus the best service in the World! ad 
Name 
Wherever you are, whatever your problem, MOTOR COMPANY LIMITED - ENGLAND Address 


are at your service 
For further details of our Nature of Business 


INDUSTRIAL ENGINES sepeeigaamapsruenye 


* Delete where not applicable 





and the equipment they power, send the coupon to your nearest Ford Dealer or direct to 


FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTHJOCKENDON - ROMFORD - ESSEX : ENGLAND 
Enter No. 1253 on reply card 
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PLATE EDGE PLANING 


AND ROTARY SHEARING 













SQUARE : BEVEL: LONG BEVEL 
with speed and efficiency on the 


HUGH SMITH 
TRU-EDGE PLANER 


This planer, made in lengths of 25, 30, 35 and 40 feet, handles plates up 
to 2in. thick with speed and accuracy, and where thicker plates, or 
bundles of plates require edge planing we can provide a motorised tool 
box with a vertical rise of 6in. for progressive planing. Profile tools 
can be used in either case, or swivelling action 


























can be provided for planing top and bottom 
bevels up to 35 deg. above or below the * 
centre line. A special planing tool is 
available for cutting long bevels. In design 
and construction the Tru-edge Planer is 
highly modern in every respect and it will 


provide many years of excellent service. 
We will be pleased to supply technical 
information. 


ROTARY 
SHEARING 


The Tru-edge Planer can be supplied 









with a rotary shearing head mounted 


on the saddle; this is capable of 








shearing strips up to Ijin. wide from 


ROTARY SHEAR IN ACTION 











BEAM TYPE CLAMPING MACHINE jin. mild steel plate with an accuracy 
of 0-Olin. in 40 feet. Its operation is 


about forty times faster than 





HUGH SMITH & CO. (POSSIL) LTD. a 


HAMILTONHILL ROAD, GLASGOW, N.2. 


Telephone: POSSIL 820! 3 Telegrams POSSIL. GLASGOW" 


SHOWING ROTA HEAR WHeCL 
AND PLANING TOOL BOX 
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The use of mechanical tubing saves time, labour 
and materials; consequently its use often brings 
a substantial reduction in production costs. 
Mechanical tubing is particularly suitable for use 
in the manufacture of rollers and ring shaped 
machine parts. 


Our extensive stocks include tubes in large and 
small diameters, in many sizes and various 
finishes. They are obtainable suitable for 


machining. 


you a comprehensive booklet listing sizes etc., 





Kane Scowcrof 


LIMITED 


Write for further details so that we may send 


~ 


, 


~ 











a ae oc fe 
‘AND ROTARY SHEARING 








jig oro omen 


a | . = 
' 4 enw . 
WITN sneed and et e 


HUGH SMITH 
J TRU-EDGE PLANER 


ALL ASSS CEE Ee 






ROTARY 
SHEARING 




































Also consult us 

for Storage Tanks 
Ducting, Mild Steel 
Fabrications etc. 
















INTERNAL a 
WATER TREATMENT 
FOR BOILERS 





Full technical information onthe method 
of J.P. Water Treatment is explained 

in the Brochure sent free on receipt 
of the coupon. 









JOHN PITTAM & CO. 


ee fannie Derpmapmants £00) Please send the J.P. Brochure to :-— 
London Office : 
The Adelphi, John Adam Street FIRM 
London, W.C.2. 

Telephone: WHitehall 6777 










ADDRESS. 






Works : 







Ditton, Nr. Widnes, Lancs. 
For the attention of 






Telephone : Widnes 2465 
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Toughness and durability 


Thousands of tons of hot, oiled coke take some 
conveyor! But a belt with a specially compounded 
neoprene cover was Set up to do the job in 1946, 

and it's still in service. It's an understatement to say 
that Du Pont neoprene /asts /onger. Neoprene 

stands up to almost anything — indoors and out. 

Heat, cold and wet; abrasion, cutting and 

chipping; as well as greases, oils and solvents. 

In addition, neoprene does not support combustion. 
Neoprene is one of the most versatile of Du Pont's 
synthetic rubbers. You'll find neoprene belts are a 
profitable investment, reducing time for maintenance 
and offering longer service. For further details of how 
Du Pont elastomers can help solve your industrial problems, 
write to us, specifying the applications that interest you. 


DU PONT 


neoprene 





DISTRIBUTORS: 


Du Pont Company (United Kingdom) Limited, 76 Jermyn Street, London, S.W.1. 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


Du Pont Company (United Kingdom) Ltd. Room 520. 76 Jermyn St., London S.W.1, England 


Please send me: Elastomers Notebook featuring new developments with Du Pont neoprene 





a acreage ei a : —— 

Position. Company F en 
Address___ A eS ea ene — 
> Suerte tes . iets Country oan : — 
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Treatment with 
Antifoam improves 
boiler efficiency by:— 


* Eliminating priming and foaming. 
* Inducing smooth boiling and dry steam. 


Permitting high boiler water concentrations and 
low blowdown rates resulting in economies in 


consumption of fuel and water. 


Increasing possible steaming rate, due to higher 


permissible Total Dissolved Solids. 


Reducing cost of chemical treatment. 


Consult the J.P. Technicians 
about this treatment 


Full technical information onthe method 
of J.P. Water Treatment is explained 

in the Brochure sent free'on receipt 

of the coupon. 


JOHN PITTAM & CO. 
(Division of Tannin Developments Ltd) 
London Office : 

The Adelphi, John Adam Street 
London, W.C.2. 

Telephone: WHitehall 6777 

Works : 

Ditton, Nr. Widnes, Lancs. 
Telephone : Widnes 2465 











— J ra ‘3 —_— > 
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3 zone Bloom Re-heating Furnaces 


The photograph shows two Priest 3-Zone Continuous type gas fired 
recuperative Bloom Re-heating Furnaces for Medium Section Mill. 
Installed at the Cleveland Works of Dorman Long (Steel) Limited. 
We also supply similar Furnaces for re-heating slabs or blooms 


suitable for gas or liquid fuel firing. 


PRIEST FURNACES LIMITED : LONGLANDS : MIDDLESBROUGH 


4 
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FERRAN'T I 


GIANT TRANSFORMERS 
FOR THE SUPER GRID... .- 





6 9 Py * 
Another first’ for Ferranti 


Ferranti Ltd. have received an order from the Central 
Electricity Generating Board through the Northern 
Project Group for the largest Transformers ever ordered 
country by a British 


from a manufacturer in this 


customer. The placing of this order demonstrates 
Ferranti’s leading position in the Transformer industry. 


The contract is for two 310,000 kVA, 3 phase, 50 cycle 


double-wound Transformers for installation at Blyth 
*B°’ Power Station, Northumberland, to step up the 
Generator voltage to 295 kV and to provide a direct 
connection to the Super Grid. The units are water- 


cooled and incorporate all the latest research and 


developments; they will be equipped with Ferranti 
Resistor Type On-Load Tap Change Gear. 
The Consulting Engineers are Merz & McLellan. 


FERRANTI /irst into the future 


FERRANTI LTD Head Office and Works: HOLLINWOOD ° LANCASHIRE 
KERN HOUSE - 36 KINGSWAY - LONDON W.C.2. 


London Office 
FERRANTI 


Telephone FAlisworth 2000 
Telephone TEMple Bar 6666 


FT 2292 
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Wherever power 
is used Crofts 
Belt Drives play 
a vital role... 


TIMING BELT 
DRIVES 





Send for Publication 5927/K 





Crofts (Engineers) Limited, Thornbury, Bradford 3, Yorkshire 
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TIMING BELT DRIVES ARE AVAILABLE EX-STOCK FROM CROFTS 
THE BELT DRIVE WITH GEAR TRAIN PRECISION 


No slip, no power loss 

Accurate timing of synchronised drives 

No maintenance, no tensioning devices, no lubrication 
Almost 100°, mechanical efficiency 


Simple to install using Crofts Taper-Flushbushes 





PowerGrip Timing Belts as an increasing gear on a PowerGrip Timing Belts operating «a muluple 


dredge pump. drive. 


PowerGrip drives up to 64 h.p. supplied from stock; up to 1000 h.p. available on order 


ALSO: 





Variable Speed Pulleys a " 
a ae aie Flat Belt Pulleys Crofts V-Rope Pulleys 
aulomatic an stathonary adjustment — " —— 5 
fed tor every class of drive—cast iron, pacsilel bored 
types; up (o 80 h.p.; ratios up fo 1§ : 1 . 6 abricate } 
wrought iron or fabricated stee sa Midi dada tiie taal 


Taper-Flushbush 





Z 1) 4 4 a 4 (hn Nw rA' L' L' DC \ i ih } H 
c ix é ; , @ es LrenAs) Li Vi ; iw i) Branches at: Belfast, Birmingham, 


Bristol, Cardiff, Dublin, Glasgow, Ipswich, 
POWER TRANSMISSION ENGINEER S 
Leeds, Liverpool, London, Manchester, 
Head Office: 


THORNBURY + BRADFORD 3 +: YORKSHIRE 


Phone : 6§251 (20 lines Telegrams : ‘ Crotters Bradford Telex’ Telex §1186 


Newcastle Northampton, Nottingham, 


Shetheld, Stoke-on-Trent. 





Subsidiary Companies in Canada, South Africa, & U.S.A. 


Representation throughout the world. 
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THE NEW 
= 7) 4 od 
BORING 
HEAD 


Here is the latest addition to the Swintool range of precision machine tools, the 
new Bar Type Boring Head, with micrometer adjustment. 
BAR The illustration clearly demonstrates the simplicity 


Swi NTOOL TYPE of adjustment, plus rigid clamping, which are features 
BORING 


exclusive to this new machine tool. Full details 
HEAD 


World patents applied for and specification will be sent on request. 


SEND TODAY FOR ILLUSTRATED BROCHURE ididdeie 
SWINDON TOOL COMPANY LIMITEDE uu 


TRADE 
INDUSTRIAL ESTATE, CHENEY MANOR, SWINDON, WILTSHIRE INVITED 
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-CLYDE-BOOTH | toch 


STEELWORKS ETC. 
We / 
















| 


. ‘ f° 
(ABOVE) Clyde-Booth four point SUS- gags 


pension electric overhead travelling magnet 


With the introduction of higher rates 





of acceleraton and braking on traver 


crane at Messrs. Colvilles Ltd ; Ravenscraig Works. sing and long travel motions, in order 


(RIGHT) The hook with slip-ring gear for the magnet, to get the maximum output from 
showing attachment of the four roves. overhead travelling cranes, magnet 
= ; . cranes with multiple splayed ropes are 
(BELOW) The special four barrel crab. ) 
finding favour. 





This type of suspension effectively 
damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro 


duced to meet these requiremetits 


Our publication ‘*The Booth Handbook on 
Overhead Cranes”’ is available on request. 


MANUFACTURERS OF 
OVERHEAD TRAVELLING CRANES 
TRANSPORTER CRANES DOCKSIDE CRANES 
DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 





Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire 
Tel. : Pudsey 3168 (6 lines) Grams: “* Cranes,”’ Rodley, Telex Tel. : Holytown 412 (6 lines) Grams ; “ Clyde,”’ Motherwell, Telex 
Telex 55159 Telex 77443 
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Bronx Plate Bending Rolls reduce Plate- 
Rolling costs on Batch and Mass- 
production work as well as on accurate 
cylinder jobs. 


Great care and attention has been paid 
to provide the easiest system of control 
for the operation. In addition to circling 
these machines are suitable for all types 
of conical work. 


There is a wide range of massively built 
Bronx Plate Bending Rolls to give 
consistent accuracy with thinnest to 
thickest steel plates up to 40 ft. wide. 


There are also Bronx Press Brakes, Guillotine Shears, Sheet 
and Plate Levelling Machines, etc. Write for Catalogues. 


ENGINI 


ER Nov. 6, 1959 


BENDING ROLLS 





Iustrated is a 3 roll initial-pinch Plate Bending Roll. Series 
3 IP, 104. With capacity of 10" \", this machine is rolling 
cones tapering from 22’ to 18” diameter, using 8’ « 3” mild steel. 





BRONX ENGINEERING CO. LTD. - 


LYE 


- WORCESTERSHIRE 


Telephone LYE 2307 & 2308 





19 
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—the most versatile 
small pumps ever! 


-_ 

; Ver The unique design of the Girdle- 
QD . stone ‘Seal’ range of centrifu- 

i S gal pumps enables them to be 
mounted and driven in many 
different ways, and their exclusive 
mechanical shaft seal arrange- 
ment makes them suitable for all 
water duties and for handling a 
wide range of solvents and corro- 


sive liquids. 

















Available in five sizes from }’ to 
14”, with same shaft and flange 
dimensions for interchangeability 
of mounting. Constructed of 
cast iron, bronze or stainless 
Steel. Illustrations show the 
pump fitted as a Motorpump 
Unit and as a Direct-coupled set 


of course! 


= , 
e 
; For fully informative leaflet, write to 
GIRDLESTONE PUMPS LTD. 


23 Davies Street, London, W.1. Telephone: Mayfair | 354 & 5317 
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STRUCTURAL 


PLASTIC. 


DISCOVER NEW WAYS 
of cutting time and cost in 
making parts and components 


and for many types of 
repairs, DOUBLE 

BOND—an entirely i 
new material—can 

be used for jointing, WANS 
filling and moulding, or 
fabrication of actual parts. 
This versatile self-setting 
structural plastic is available 

in two grades; one moulds 

like putty for filling in depth, the 
other spreads like cream for 
shallower and larger areas. Both 
set like lead, machine like brass and 
can be used as a cold solder. 
Write for 7/6d. trial pack which 
includes both grades. 


contact 


| Kenilworth 


s =. SS 


Sas 





MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS 
AND SUMMIT ALUMINIUM METALLIC PAINTS 
MIDDLESEX 


THE KENILWORTH MANUFACTURING CO. LTD., WEST DRAYTON, 


$.P.1 
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FORGED STEEL PIPE FITTINGS 


Screwed A.P.1., 8.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 













C.W.P. non-shock 
2000 ibs series 
3000 Ibs series 
6000 Ibs series 





Small Liftikus Hoists 


/ = 
/ = 
eral Utes te 





wa 


FORGED STEEL UNIONS 





Sole British Agents: 
Rossendale Chain & Block [> | 
Co. Ltd., 


Haslingden, Lancs., 
Rossendale 1754 


integral seats or inserted 
stainless steel, chrome 
molybdenum or bronze. 


WALTER SLINGSBY 





SWF, & CO. LID 
17 Baierbrunner Strasse, Munich 25, RAILWAY WORKS, KEIGHLEY 
‘Phone 3749 ‘Grama: “Malleable Keighley.” 





Bavaria, Federal Republic of Germany. 
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SS CP eeand ,, ai | 
~Non-Ferrous - Castings |S 


\n Alumninium, Gun Metal! |] 
ahd Phosphor Brongs— J <= 5 | 
JOHN HILL & SONS (Ironfounders) LTD e212 9 # 


A member of the Staveley Coal & Iran Co. Ltd Group SERVICE IS ALSO 
ALBION WORKS, HORSELEY FIELDS, WOLVERHAMPTON. Tel: Wolverhampton 23445/6 & 24981. — 











Enter No. 1373 on reply card 














THE 


ENGINEER Nov. 6, 1959 


PUMPS and MOTORS 


for reliable service 
on exacting duties 


MATHER & PLATT LTD., 
PARK WORKS, 
MANCHESTER, 10. 


Telephone ( Ol phurs 32] 


Telegrams : Mather, Manchester 








986/1 


Mather & Platt pumps and motors are used all over the world, giving 
reliable service on important and exacting duties of all kinds. The 
illustration shows a Mather & Platt pumping set at a Yorkshire colliery. 
The pump delivers 200 g.p.m. at 1475 r.p.m. against an 800ft. head. 


It is driven by a 75 b.h.p., 3,300 volt, 3-phase, totally-enclosed, 


fan-cooled (frame-ventilated) flameproof motor. 
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Sand Gasting 
Specialists in 


Ws sv ss sss 






SSE go 





MONARC ALUMINIUM 


BRONZE 
for the welded sections g 






SS Vs 





Always chosen for their extremely easy weldability 


sound mechanical and physical properties Monarc electrodes 
are ideal for all-position welding on site or in the fabricating 
The ‘British Duchess”, largest tanker 


shop. 
ever built on the Clyde (42,000 tons), has 
all principal sections welded with Actare 


MONARC electrodes. Built by John . 
. > -d by Arc + ; . -ompan 
Brown and Company (Clydebank) Ltd., Produced by Arc Manufacturing Co. Ltd., the first company 


this ship was launched by H.R.H. the to introduce into this country, Rutile-coated electrodes, 

Duchess of Gloucester on June 2nd 1958. Argon Arc Sets, High Frequency lonisers, Metal Rectifiers 
and Air-cooled Transformers with infinitely variable current 
control. 









So S > 


ARG MANUFACTURING CO. LID. 

























ACT ARE @eORKS © NITSHILL «° GUASGOW, oy .3. yj 
Telephone : BARRHEAD 2293 7 Telegrams ; ACTIVARC GLASGOW 4 
/ LONDON OFFICE: 15 HERCIES ROAD, HILLINGDOON, MIDDX. Telephone Urdridge 8651 /2 Y 
/ 
£2) f 
7 Enter No. 1391 on reply card } 
; —$$_$__ — ———_——— ; 
| By J. YARNELL, B.Sc., A.lnst.P , 4 
Price 12s. 6d. (Postage 64.) Neat oft and Foundry 4,4 
This book deals with the construction and application of resistance strain gauges and with the Hi 44 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 2% pigkcy STREET. wos 
wider application, is treated extensively, being introduced by a short exposition of the theory of ‘ 4 MANCHESTER, ac) 44 


stress and strain in a surface. 
Order your copy through your Bookseller or direct from:— Tel: ‘No. COLiyhurst 1503/4 


ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. Wp, Wp, fl Wy, 
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We prove Gensprings 
can take it 


As an engineer you aren't satisfied with unfounded claims—you want prool 








rhat’s wi take pride in providing it. Take our Gensprings Hangers for 
example, MAXIMUM DEVIATION IS NOW GUARANTEED AT NOT 
> MORE THAN 2 On a special hydraulically operated test-rig at Guildford 
we check every Genspring to ensure accurate load measurements over the ful! 
range including overload: the strain gauge was calibrated by the National 


Physical Laboratory. In fact every single Genspring is tested on this, or 
naller ries. and Test Certificates completed by our Inspection Department 
lable at the ti of despatch. If further adjustment is required on site 

Py he Full instructions regarding installation are 

hi nd if desired you can have the instructions 

n Recent i ndependent research laboratory carried out a ten 

eek corrosion test of Genspring. Using the A.R.E. salt droplet test 
(B.S.S. 1931. 1 yt prove that the equivalent of 20 years’ exposure to 
evert ms had no appreciable effect on the 
Constant Support H eT mechanical efficiency A copy of the report ts 


te for catalogue covering the full range of 








*M’ range Genspring. 


re, if 


Test-rig for heavy-duty Gensprings 


Vokes GensSpPring SUSPENSION SYSTEMS 


“ait VOKES GENSPRING LIMITED - GUILDFORD - SURREY . 


y the N.P.I 530 
VG3 
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every modern feature is incorporated to ensure 


high production, accuracy, durability, ease of 






operation on the— 


HERBERT wno.3 


PREOPTIVE COMBINATION 
TURRET LATHE 


Mexivnum swing 20in ver cre te 








Diameter of hole through spindle 

S$ Sh p. motor 

16 spindle speeds, 13 to 1,000 r.p.r 

Power-operated Preopt ve Headstock permits pre-selectior 

next speed whilst cutting 

Feed rates, 13 to 480 cuts per 

12 reversible power feeds to saddle fe turret le 
Quick-power traverse to turret 
Frictionless rotating turret 
Chasing mechanism for tting parallel or taper thread 


All electrical switchgear built into ma 


headstock 








L70., COVENTRY Enter No. 1402 on reply card 
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Finished machined parts depend on good forgings 


The illustrations show just a few examples 


of Cull craftsmanship. 


a, 
i! 
feds 
ee 


=I 
ies 


bt! 
S337 
i= 
+3} 

Te: 


All are completely hand forged. We supply 


Pitas 


hand and smithed forgings to 


aeaeett bee reters Shai set 


se 


e 
jo 
- 


any steel specification in the ‘‘as forged,” 


sts 











RRs tateee 
Pa nya 


my 













































































































Es 
W. B. CULL & SONS LTD. i | / ah 
TENNANT STREET, “BIRMINGHAM, 15 cat sempennunen is 

Uy Uo dlifterwnt then send ub to Owls’ sr stbtiicmmmmmnenceecse ema 














- oud a5 a 











ama | 


ae wee, | 


,/ £. 
'=@ a / M1? . 
s @ ne ® a fs : 


TANGYES LIMITE 


HYDRAULIC DIVISION 
SMETHWICK - BIRMINGHAM - Phone: SME. //8i ~ 
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No wait ...no waste with 


METROVICK RIVET HEATERS 


Hot rivets are always ready at a few seconds’ notice with Metrovick 
resistance heating machines. The system is economical too, since 
the use of current is confined to periods of actual heating. 


Both single and multi-head types are simple to operate and require 
little maintenance apart from electrode dressing. The electrodes are 
quickly adjustable and, in multi-head types, separate transformers are 
used so that rivets of different sizes can be heated simultaneously. 


Heat is concentrated in the shanks whilst the heads of the rivets 
ma tettbimeevestertectehvah meee) Smit imuriloliiamelttulslmtle-telelmace lee Meta 
risk of burning. The machines are of strong, drip-proof construction 
enabling them to be used in semi-exposed positions. 





CHARACTERISTIC DATA (Applicable to each head) 


Equivalent continuous 
rating (kVA) 10 17 25 


Maximum input in 

normal operation (kVA) IS ; 25 35 - 
Normal heating range A in.xlin. gin.xlpin. Zin. x IZ in. 
for M.S. rivets to ime) ide) 
din.x4in. Igin.x4in. Izin. x 6in. 


Average output in 
Ib. per hour 40 


A Metrovick three-head Electric Resistance 


Rivet Heater at 








ingle-head electric rivet ‘heater in use for heating y-W-t-veleii-ti-teon —ti-letiglor-lmlalelet-tial-t-s Mi laalli-teo| 
1 160-ton, crane at the Winsford, Cheshire, factor) TRANSFORMER DIVISION HEATING & WELDING DEPARTMENT 
Henry Smith Constructional Engineers, Ltd Bi e-lileleec Mi at-\s. @eemeae ) (-laletal-2-(-1 am wd 
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“STANDARD 


| 


—f— ry || 

GTONS | 
\ 'AWUSTABLE | | 
(HEIGHT | | 


1) 
} 
' 
j 


4 y 
4 SS {¢ f 
eel i beat 
y || ty 
| 


Lath ys 


RTO YOUR NEEDS 


—a 


tsp 


GANTRIES 


AND LIFTING GEAR 
with ELECTRIC or 
HAND BLOCKS 











TLEN&C? 


(ENGINEERS) LTD. 
seen BRIDGE WORKS 


NORTHAMPTON 














WY ire 


(Stainless)... 


s Manufacturers 
of Austenitic 
Stainless Steel Wire, 
we can cover ail your 


requirements to DTD, 


BS, AISI, etc., 


specifications. 


These 


specifications include 


DTD 189, DTD 489. 
DTD 549, DTD 571, 
DTD 734, DTD 2002, 


etc. 


BS 2056, BS 1554, 
BS 1453, W10, W11, 


E20, etc. 
* 


AISI 302, AISI 304, 
AISI 316, AISI 321, 


AISI 347, etc. 
or to your own 


specifications . 
AID and ARB 
approved. 
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nee Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
MORE Schieldrop S.P.0. Burners have 


been sold 
IN GREAT BRITAIN than any other make 
LONDON 9 
Tel : Belgravia 3785 
MANCHESTER 
Te! : Blackfriars 385! 
SCOTLAND 


Tel : Kilmacolm 279 


ste  |ndustrial Burners 


BIRMINGHAM 
Tel: Erdington 2772 SCHIELDROP & CO. LTD., STOTFOLD, BEDS - Tel 414 (4 lines) BM) 
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PRESSURES 
TEMPERATURES 


E- RR EG A REGULATING 
STOP VALVE 


GLOBE VALVES e 


are. the amewer 





MAXIMUM PROTEC 
TO THE VALVE FACE 
WITH NEGLIGIE 
PRESSURE OROP 


SUITABLE FOR STEAM 







GAS, OiL, AIR AN 
THE PORTED HIGH PRESSURE } 
CYLINDER OF THE mane 
VALVE CLACK ~ WATER 
SURES AN 





/MMEDIATE DELIVERIES ARE AVAILABLE FROM ANY OF OUR 9 BRANCHES 


THE BRITISH STEAM SPECIALTIES LIMITED 
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KN TES Res 
KTS for 


tne 


Use of 


>» have watched with wonder at Granny 


vve 
knee, the speed and deftness wit! 
which our school stockings materialised 
from her clicking needles before 
very eyes.Commercially minde 
istomers of ours carry out simular 


with « ur f — 1S 


STEEL WIRE at 


Th 3 


meniene s 
AUSTENITIC STAINLESS 
fantastically greater speeds 
partly achieved, in no small measure 
we are told, by the assistance lent to their 
operations by our excellent _ ict 
ting the Wire Knitters Trai 











é e ss of 1959), our fancy |} run as 
‘freel y as the wire we make The ugh the 
ethod rn > archaic, the prin ciple | re 





vhatever shape, size, kni I 
you require, the very best is available fron 





us and at prices which Geserve to be 
reased beyond those _— alent 
but for you we will charge no mo “Su 


generosity deserves, at least 
your kind enquiry 


7TRINLESS STEEL WIRE CO. LIMITED 


LAN GSE TT ROAD : SHETFRIELtY, 6 


344241 Telegrams FINEWYRE SHEFFIELD 
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A 7 
4% Whether for apprentice ] 
y training, as shown, or for y bee 
y toolroom or production J ss 
| work, CUNLIFFE & CROOM | ; 
‘Yr 
D verticals have the speed and / 
Y power, plus precision, to 7 
Y 
: y satisfy the most exacting 7 
\ demands. Note the massive D 
7 design, the well-supported Z 
; sae 7, table and powerful knee... 7 
In the apprentice training school | the sliding and swivelling head 
... features that make the Yy 


SN 


at Bristol Aero Engines Ltd 
CUNLIFFE & CROOM a really 
versatile machine, capable of 


% SLIDING & SWIVELLING HEAD 2 an 
tackling the most difficult jobs Yy 
+ POWER FEEDS IN ALL DIRECTIONS 4, with ease, no matter what the 


* SPEED AND FEED RANGE material. 
COVERING ALL MATERIALS 


SEQ AIEE EO MAA 





Get the details today. . . and 


SM 
WS 


ask, too, for information on 


our horizontal machine. 

















linemen ll 
Rentenneental 


NN 


JAMES ARCHDALE & CO. LTD. 


Registered Office : LEDSAM STREET, BIRMINGHAM 16 Telephone : Edgbaston 2276 
Works : BLACKPOLE WORKS, WORCESTER Telephone: Worcester 2708! (6 lines) 


A member of the Staveley Coal & Iron Co. Ltd. Group 


Ws 







Sole Selling Agents: ALFRED HERBERT LTD., COVENTRY Telephone: Coventry 8922/ YM UU 
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THE HEART OF A GOOD DESIGN IS SIMPLICITY 


@ No bellows, bearing or ratio arms. 


THE 


@ The Positioner is an integral part of the Domotor, not 
an afterthought. 





ANSWER 


@ The Domotor and Positioner reduce hysterisis to a frac- 
tion of that experienced with conventional designs. 


TO @ Available to ‘ open’ or ‘close’ valve with increase of 3-15 
psi signal. 


CONTROL @ The action can be changed in a matter of minutes on site. 






PROBLEMS 


POSITIONER 


Audco Annin Valves are recognised by Control Engineers and 


) 4 ¢ Valve Designers as the outstanding valve development of the 
@® DOMOTOR 


CONTROL past 25 years for the control of hot, cold, erosive, corrosive or 


@ CYLINDER AND 
HANDWHEEL Me j Vy 
OPERATED 


LONDON OFFICE 60-61 TRAFALGAR SQUARE, W.C.2 TELEPHONE TRAFALGAR 4401 TELEGRAMS AUDCOLON, LESQUARE 
Eater No. 1451 on reply card 







viscous liquids. 


AUDLEY ENGINEERING CO. LTD. NEWPORT, SHROPSHIRE 
Telephone: Newport, Shropshire 3245 ~~ Grams: Audley, Wellington, Shropshire 





























THE 


NINE ELMS INDUSTRIAL PAINTS 


ONE FOR EVERY PURPOSE | 
INCLUDING 


HEAT RESISTANCE 
CHEMICAL RESISTANCE 
OIL RESISTANCE 


Send your enquiries to: 


T. & W. FARMILOE LTD. 
INDUSTRIAL PAINTS DIVISION 
17 ROCHESTER ROW 


WESTMINSTER, S.W.|I 
VICTORIA 4480 


ENGINEER 
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Backed by fifty years of technical experience and 
“know-how,” Spiral Tube Engine Coolers are soundly 
engineered and robustly constructed for long, trouble- 
free service, and are renowned for their high efficiency 
and great resistance to vibration. They have a wide 
range of applications and are in world-wide service 
on all the principal railways throughout the world. 
Coolers are also manufac- 
tured for use in connection 


with generators, alternators, 


Cic. 


4 COOLED BY SPIRAL TUBI 
Air Blast Compressed Air Coole? 





COOLED BY SPIRAL TUB} 
Paxman 6 R.P.H. Standara 
Alternator Set with G.E.C. ele 

trical equipment 125 K.W. ar 


1,000 R.P.M 








x Consult our Technical Advisory Service 





THE SPIRAL TUBE & COMPONENTS COMPANY LIMITED, OSMASTON PARK ROAD, DERBY. TELEPHONE: DERBY 48761 (3 lines) 
qua LONDON OFFICE: ABBEY HOUSE, 16 HIGH STREET, WATFORD TELEPHONE: 26781-2 GRAMS. SPIRATUCOM WATFORD (mmm 
. rTISH OFFIC! ME . M LLOCH & MILLER, 180 WEST REGENT STREET, GLASGOW, C.2 TELEPHONE: CITY 47045 
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PRATCHITT 


MODERN MILLS 





@ GRINDING MILLS <' 
© PAN MILLS 
@ EDGE RUNNER MILLS 


for grinding and mixing Mortar Sand, Ores, Minerals, etc. 


Enquiries also invited for: 


Elevators and Storage Hoppers, Impregnating Plants, Calciners, 
Rotary Dryers, Mixers and Blenders, Gypsum Plant, Castings 
up to § tons in weight, General Engineering Plant. 

manufactured to customers’ drawings and specification 


PRATCHITT BROTHERS LTD - 
ENGINEERS AND IRONFOUNDERS 


Sit bronze Welds are Good Welds 


Whether for low temperature welding 


welding, there is a 


fryll try ) 
or for full fusion 


33-rod range covering every class of 


gas-welding operation. Quality counts, 
and Sit bronze rods are first-quality 
rods and are made to BSS 1453 and 

BSS 2901. 


If you are not using Sifbronze, write 


“ SIFBRONZE 
WELDS STAY 
WELDED!” 


says Will the Welder 


Equipment 


CARLISLE 





SUFFOLK IRON FOUNDRY (1920) LTD., STOWMARKET SUFFOLK 


EB! 





eo 
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SKILLED MEN! 











iis ~] 
VACANCIES 


FOR 
ARTIFICERS 


Vehicle Gun 
Radio Radar 

Instrument 
Etectrical Control 





CARPENTERS 
ELECTRICIANS 


SHEET METAL 
WORKERS 


TURNERS 
WELDERS 
THE ROYAL ELECTRICAL | 


& 
MECHANICAL ENGINEERS 











USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 


Up to £25 tax-free Bonus plus first-rate 
wages for two weeks of your time 


same interests as yourself. Don’t miss this 
chance! Send off the coupon now to: H.Qq., 
A.E.R.,R.E.(Field& Works), Harper Barracks, 
Ripon, Yorks. 


RE you in a skilled trade? Then you can 
A probably add a tidy sum to your income 
by joining the Army Emergency Reserve. For 
one thing, you get pay and allowances at full 
Regular Army rates whilst in camp. And the 
more your skill is worth in civilian life, the 
higher your Army trade pay will be. Better 
still, you also get £9-£25 bonus tax-free. 

For this you just spend 14 days a year ata 
camp, working on your own speciality. And 





POST THIS OFF RIGHT AWAY! 


Please send me—withou’ oligatton—the tllustra 
ted booklet teiling ali about th. Army Emergency 
Reserve 


money’s not the only profit you get from that. —— annem 

You get a grand refresher course, giving you 

a lot of new ideas, and putting you right in — Ui ate 

touch with the latest Army developments. 

And you get a welcome break from the usual a : 
routine, with sports, games and a great social pore rie 





life. For the place is full of people with the |. NE Se Nis 


ale 
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AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


PATENTS - BUSINESS OPPORTUNITIES - 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


inch Rate. 


48/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., ¢-page £25 10s. 4-page £48. Full page £ 


Series Discounts. For advertisements 1 inch and upwards. 





6 insertions 5%. 


Nov. 6, 1959 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page 
(12 column inches) and upwards, e.g., t-page £22. 4-page £41 10s. Full page £78. 


13 insertions 10%. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated ~ pe The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 


Thereafter the sizes for bot 


progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. ‘‘Run-on"’ and “* Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. ‘‘ Displayed '’ and “‘ Illustrated "’ advertisements by noon 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be oddresed to:—Classified Advertisement Dept., “The Engineer ”* 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned te CENtral 6565 





PUBLIC APPOINTMENTS 
AUSTRALIA 
UNIVERSITY OF NEW SOUTH WALES 


VACANCY FOR PROFESSOR OF 
ELECTRICAL ENGINEERING 


The University invites applications for appoint- 
ment to a newly created PROFESSORSHIP OF 
ELECTRICAL ENGINEERING in the School of 
Electrical Engineering at Sydney. 

Salary will be £A3768 per annum 

The present professorial staff comprises the Head 
of the School, Professor R. E. Vowels and one 
Associate Professor. 

While the area of specialisation is open, prefer- 
ence will be given to applicants in the field of electrical 
communicauons. 

The successful applicant will be expected to take 
part in the administration and development of the 
School and to promote research and post-graduate 
study in his chosen field. 

Subject to satisfactory medical examination, the 
successful applicant will be eligible to contribute to 
the State Superannuation Fund which provides a 
pension of £A1638 per annum 

Professors are eligible for six months’ study leave 
on full salary after three years of service, or twelve 
months after six years of service 

Sudject to the consent of the Council of the 
University, they may engage in a limited amount 
of higher consultative work 

With the approval of the University and its 
bankers, married men may be assisted by loans to 
purchase a home, : 

The University reserves the right to fill the Chair 
by invitation. 

First class ship fares to Sydney of appointee and 
family will be paid 

Four copies of applications together with the 
names of three referees and a recent photograph, 
should be lodged with the Agent General for New 
South Wales, 56-57, Strand, London, W.C.2, and 
@ copy forwarded by airmail in an envelope marked 
‘University Appointment” to the Bursar, The 
University of New South Wales, Post Office, Box 1, 
Kensington, New South Wales, Australia, before 
21st December, 1959 E7799 





LONDON COUNTY COUNCIL 


HAMMERSMITH COLLEGE 
OF ART AND BUILDING 


LECTURER AND OR SENIOR 
LECTURER 


and Building 


Hammersmith College of Art 
Engineering 


Department of Building, Structural 
and Surveying 
LECTURER and/or SENIOR LECTURER in 
Structural Engineering required for A.M.LStruct.E 
and similar examination courses ; should be com- 
petent in Design of Structures and allied subjects 
with suitable professional qualifications and indus- 
trial experience. Teaching experience desirable 
Salary scales: Senior Lecturer: £1550 by £50 
to £1750. Lecturer: £1370 by £35 (4) by £40 to 
£1580. Plus London Allowance £38 or £S1. Entry 
to scale possibly above minimum for certain approved 
experience. Application forms from Secretary at 
College, Lime Grove, London, W.12, to be returned 
within 14 days of advert. date. (2303) E7785 


UNIVERSITY OF MANCHESTER 





SENIOR LECTURER AND 
LECTURER IN ENGINEERING 
(MECHANICAL) 


Applications are invited for the posts of SENIOR 
LECTURER AND LECTURER IN ENGINEER- 
ING (MECHANICAL). Preference will be given 
to candidates with a major interest in Applied 
Thermodynamics or Applied Mechanics, especially 
Theory of Machines. Some experience of Mechan- 
ical Design would be an advantage. University 
regulations permit teaching staff to read for the 
degrees of M.Sc. and Ph.D. The salary scales per 
annum are as follows: Senior Lecturer, £1700 to 
£2050 ; Lecturer, £900 to £1650. Membership of 
F.S.S.U. and Children’s Allowance Scheme. Initial 
salary according to qualifications and experience 
Applications should be sent not later than November 
2th. 1959, to the Registrar, The University, Man- 
chester, 13, from whom further particulars and 


forms of application may be obtained. Applications 
by airmail (no forms) will be 
overseas candidates 


considered from 
E7787 


PUBLIC APPOINTMENTS 


ROYAL MILITARY COLLEGE OF 
SCIENCE, 
SHRIVENHAM, BERKSHIRE 


SENIOR LECTURERS OR LECTURERS 


Royal Military College of Science, Shrivenham, 
Berkshire, requires Two Male SENIOR LEC- 
TURERS or LECTURERS in MECHANICAL 
ENGINEERING, one to specialise in Heat Engines 
and one in Machines. Teaching at University level, 
to include lecturing to students taking all parts of 
London External Sc. (Eng.) Examinations, and 
organisation of related laboratory and course work ; 
possibly some post-graduate lecturing and expected 
to carry out research individually or as part of team. 

Qualifications First or Second Class Honours 
Degree in Mechanical Engineering, together with 
background of workshop practice. These additional 
qualifications an advantage: (A) Heat Engines : 
Specialisation in steam power plants; experience 
with nuclear power station equipment, especially 
reactors. (B) Machines : Practical experience, 
including design, in mechanical engineering related 
to small mechanisms involving precision workman- 
ship, in automobile engineering, or in engineering 
aspects of vibration 

Salary : Senior Lecturer, £1166—£1420 ; Lecturer, 
£615-£1120. Starting pay may be above minimum : 
credit for post-graduate experience and National 
Service Superannuable with good prospects of 
permanency. Quarters in residential officers’ mess 
for single men. Possibility of houses after waiting 
period for married men 

Particulars and forms from M.L.N.S., Technical 
and Scientific Register (K), 26, King Street, London, 
S.W.1, quoting C.724/9A Closing date, 30th 
November, 1959 E7842 





L.C.C. HAMMERSMITH COLLEGE 
OF ART AND BUILDING, 
LIME GROVE, SHEPHERDS BUSH, W.!2 


TEACHERS IN STRUCTURAL 
ENGINEERING 


L.C.C. Hammersmith College of Art and Building, 
Lime Grove, Shepherd’s Bush, W.12. Department 
of Building, Structural Engineering and Surveying. 

Applications are invited for part-time day and 
evening TEACHERS IN STRUCTURAL ENGIN- 
EERING subjects 

R.c. design, 

Prestressed Concrete Design, 

Structural Steel Design, 

Timber Design 
All at advanced level for students preparing for final 
examination of the Institution of Structural Engineers. 

Generally appointments are intended for the 
session's work, but applications are particularly 
invited from competent specialists, who although 
unable to contribute a whole session would give a 
short course of lectures on a particular subject over 
a period of, say, 6 to 8 weeks 

Application forms and further particulars can be 
obtained from the Secretary at the ome ei 





CITY OF BIRMINGHAM 
[EDUCATION COMMITTEE 


MATTHEW BOULTON TECHNICAL 
COLLEGE, 
SUFFOLK STREET, BIRMINGHAM, | 





J. C. MARTIN, M.A., A.M.LE.E., 
A.M.Brit.I.R.E. 


ASSISTANT GRADE “8” 


Principal 


Applications are invited from suitably qualified 
persons for the following appointment in the 
Engineering Department. 

ASSISTANT GRADE “B” 

The person appointed will be required to teach 
Ordinary Nationa! Certificate (Mechanical Engineer- 
ing) and City and Guilds Machine Shop Courses. 
Subjects chiefly Mathematics, Mechanics and 
Engineering Drawing 

(Salary in accordance with the Burnham Technical 
Scale : £700 by £27 10s. to £1150 plus additions 
and allowances as appropriate.) 

Application forms and further particulars may be 
obtained from the Principal to whom the com- 
pleted forms should be returned as soon as possible, 

E7791 


PUBLIC APPOINTMENTS 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


TWICKENHAM TECHNICAL COLLEGE 
EGERTON ROAD, TWICKENHAM, 
MIDDLESEX 


SENIOR LECTURER 


Required, as soon as possible, SENIOR LEC- 
TURER to teach Mechanical Engineering subjects 
for Higher National Diploma and Post-Higher 
National Certificate Courses in Mechanical 
Engineering 
_ Candidates should state the Higher National 
Certificate subjects which they can offer. but prefer- 
ence will be given to a candidate offering Structures 
and/or Hydraulics. 

Candidates should have had good industrial and 
preferably some teaching experience. A degree or 
equivalent qualification is desirable. 

Salary in accordance with the new Burnham 
Scales (1959) viz. £1550 by £50 to £1750, plus 
London Allowance (men) 

Application form and further particulars (foolscap 
S.a.e.) from the Principal. Closing date Ist December 


1959 
C. E. GURR, M.Sc., Ph.D., 
E7821 Secretary to the Education Committee 


PUBLIC APPOINTMENTS 


BUCKINGHAMSHIRE EDUCATION 
COMMITTEE 


SLOUGH COLLEGE OF 
FURTHER EDUCATION 


Principal : R. EDGAR, M.Sc., M.A 


MAINTENANCE ENGINEER 


Applications are invited from suitably qualified 
men for the post of MAINTENANCE ENGINEER, 
to be responsible for : 

(i) General maintenance of premises and equip- 
ment 

(ii) Maintenance of central heating and domestic 
hot water systems, gas systems, extractor ventilation, 
electric power installations, water pressure pumps, 
compressed air machines, &c. 

The person appointed will be responsible to the 
Principal subject to the maintenance of the fabric 
of the building and of its services being carried out 
under the general direction of the County Architect. 

Salary will be paid on the scale £765 to £880 per 
annum, and the post will be superannuable 

For further details and forms of application 
Prospective candidates should forward a stamped, 
addressed envelope to the Principal at William 
Street, Slough E7833 





UNIVERSITY OF ADELAIDE 





LECTURER IN CIVIL ENGINEERING 


Applications are invited for the above appoint- 
ment. No preference is given for a particular field 
of interest on the part of a candidate 

Salary scale: £A1500 by £A80 to £A2060 with 
superannuation on the F.S.S.U. basis 

Copies of the general conditions of appointment 
of Lecturers in the University may be had on appli- 
cation to the Secretary, Association of Universities 
of the British Commonwealth, 36, Gordon Square, 
London, W.C.1, or to the Registrar ; the Calendar 
of the University may be seen in the Library of any 
University which is a member of the A.U.B.C 
housing help is available ; any further information 
desired will be supplied on request 

Applications in duplicate and giving the informa- 
tion listed in the general conditions of appointment, 
should reach the Registrar, The University of Ade- 
laide, Adelaide. South Australia, not later than 
December 7, 1959 E7772 





WARRINGTON EDUCATION 
COMMITTEE 


WARRINGTON TECHNICAL COLLEGE 


LECTURER IN MECHANICAL 
ENGINEERING 


LECTURER IN MECHANICAL ENGINEER- 
ING required to take the responsibility for teaching 
one or more of the subjects, Hydraulics, Structures, 
Machines, Strength of Materials, in the Higher 
National Certificate courses. Salary in accordance 
with the Burnham Technical Scale for Lecturers, 
i.e. £1370 by £35 to £1550. 

Application forms and further particulars may be 
obtained from The Chief Education Officer, Educa- 





tion Offices, Sankey Street, Warrington. E7818 
MINISTRY OF AVIATION 
ELECTRONIC ENGINEERS 
ELECTRONIC ENGINEERS required for 


development, planning, manufacture or insnection of 
Guided Missile and Other Electronic Equipment by 
Ministry of Aviation at Blackburn, Lancs., London, 
and other locations. 

Excellent Career Prospects. Posts in Professional 
Engineer (Basic Grade). Starting salary £780-£1300 
p.a. according to age and location. Opportunities 
for established appointments arise. Engineering 
apprenticeship or equivalent and corporate mem- 
bership of Institution of Electrical Engineers, or 
exempting qualification required. Experience of 
modern electronic practice in communication or 
radar fields desirable. Knowledge of guided weapons 
practice and servo-mechanisms an advantage. 
Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting D.478/9A/BF E7804 








ROAD RESEARCH LABORATORY 
(D.S.LR.), 
HARMONDSWORTH, MIDDLESEX 





APPOINTMENTS 


Road Research Laboratory (D.S.1.R.), Harmonds- 
worth, Middlesex, requires CIVIL ENGINEERS, 
PHYSICISTS, MATHEMATICIANS, STATISTI- 
CIANS, in Senior Scientific/Scientific Officer grades, 
for work in Tropical Section of R.R.L., as follows 

(a) CIVIL ENGINEERS AND PHYSICISTS 
for work on problems of soil mechanics, road con- 
struction and maintenance in overseas territories 

(b) CIVIL ENGINEERS, MATHEMATICIANS 
AND STATISTICIANS for work on road traffic 
and transport, and on road safety problems of over- 
seas territories. Work based at Road Research 
Laboratory at Harmondsworth, and involves regular 
visits to overseas territories, with, in some cases, 
postings to overseas territories for periods of 1-2 
years on specific projects. 

Qualifications : Ist or 2nd Class Hons. Degree. 
At least 3 years’ post-graduate experience required 
for S.S.O. Starting salaries within range: S.S.O., 
£1233-£1460 ; S.0., £655-£1150. Normal prospects 
of promotion to Principal Scientific Officer in mid- 
thirties (range up to £2120) with possibilities of higher 
posts. Five-day week. Closing date, 14th December, 
1959, for applications in United Kingdom. Late 
applications from overseas candidates considered. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting E.450/9A E7843 





NEW SOUTH WALES, AUSTRALIA 


DEPARTMENT OF MAIN ROADS 


CIVIL ENGINEERS 





Applications are invited from aduates (or 
undergraduates in their final year) in Civil Engineer- 
ing of a recognised British or Irish University for 
appointment to the staff of the Department of Main 
Roads, New South Wales, the State Road Authority 
for construction of roads and bridges. : 

On appointment, applicants may be engaged at 
the Department’s Head Office, Sydney, on the 
design of reinforced concrete and steel eon, or 
on main road construction and maintenance either 
in the Metropolitan Area or the country. 

Commencing salary according to qualifications 
and experience will be within the range £A1185 to 
£A1410 per annum, with annual progression, 
subject to technical competence to £A2095 per 
annum. Appointees will be eligible to contribute to 
the State Superannuation Fund after six months 

Appointee’s full fare from England to Australia 
will be met by the Department, subject to a three 
years’ service guarantee bond being completed. 
Appointment will be subject to passing a medical 
examination, and preference will be given to appli- 
cants not more than 30 years of age. 

Applications should be made on forms obtainable 
from the Agent General for New South Wales, 56 
Strand, London, W.C.2 . 








Nov. 6, 1959 
PUBLIC APPOINTMENTS 





ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


SENIOR SCIENTIFIC OFFICERS and SCIEN* 
TIFIC OFFICERS required in following localities 

LONDON AREA MECHANICAL ENGI 
NEER with sound knowledge of basic principles 
thermo and fluid dynamics, to carry research 
programme in particular field of appled hydro 
dynamics. Experience in modern methods of design 
and research on axial flow compressors, turbines or 
pumps an advantage. MECHANICAL ENGINEER 
for research on precision gear design. MECHANI 
CAL ENGINEER for work on propulsion problems 
APPLIED MATHEMATICIAN for research of 
basic nature on stability of underwater vehicles 
knowledge of theoretical hydrodynamics and theory 
of control mechanisms an advantage APPLIED 
MATHEMATICIAN or THEORETICAL PHY 
SICIST for acoustic analysis. APPLIED MATHE 
MATICIAN for work with go 
with special reference to research into 
underwater physical problems ELEC rR INIC 
PHYSICISTS for data handling and analysis pro 
lems. EXPERIMENTAL PHYSICIST 
in underwater acoustics. PHYSICIST 


out I 





electronic 


for resear 
interested | 


PHYSI 


operation performance CLASSICAL 
CISTS 

BALDOCK PHYSICISTS | or hora 
MATHEMATICIANS for research in Meté 


Quantum Physics 

PORTSMOUTH : PHYSICISTS with experience 
in field of microwave techniques. ELECTRONIC 
ELECTRO-MECHANICAL ENGINEERS (exper 
ence in servo-mechanisms an advantage) 

HASLEMERE ELECTRONIC ENGINEER 

PORTLAND PHYSICISTS or APPLIED 
MATHEMATICIANS for research in underwater 
acoustics. PHYSICISTS (general). ELECTRIC AL 


ENGINEERS with advanced electronic desigr 
experience. MECHANICAL ENGINEERS. PHY 
SICAL CHEMISTS 

POOLE CHEMICAL ENGINEERS. CHE 


MISTS with experience in rubber technology 
ROSYTH MECHANICAL ENGINEER witt 
experience in welding development. ELECTRONIC 
PHYSICISTS 
Candidates must normally be natural born Brit 
subjects of natural born British parents, with 
or Second-Class Hons. Degrees or equivalent quali 


} 





fications. S.S.O.s must have had three years’ post 
graduate experience and be not less than 26 years of 
age. Salaries (men) 8.8.0., £1233-£1460 S$.O 


£655-£1150 (London), somewhat lower in provinces 

Appointments unestablished (with F.S.S.U. bene 
fits), but opportunities may occur for those under 32 
to compete for established posts 


Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1 
(quote A.483 9A) E7844 





WEY VALLEY WATER COMPANY 


CIVIL ENGINEERING ASSISTANT 


CIVIL ENGINEERING ASSISTANT, commenc- 
ing salary £750-£850 per annum, with annual 
increments, plus car allowance 

Applications are invited for the above appointment 
on the permanent staff of the Wey Valley Water 
Company 

Qualifications Applicants must have been 
trained as Civil Engineers and have either passed 
Parts I and II of the Institution of Civil Engineers’ 
examination or hold a University Degree Pre- 
ference will be given to those who have had experience 
in the office of a Water Engineer 

The applicant should hold a licence to drive a car 

The appointment is permanent and pensionable 

Applications, stating age, qualifications, present 
position and salary, education, training and experi- 
ence, should be sent tc the Engineer — Works’ 
Manager, Wey Valley Water Company, Downing 
Street, Farnham, Surrey, not later than Sih Novem- 
ber, 1959. E7738 


EAST AFRICAN RAILWAYS AND 
HARBOURS ADMINISTRATION 





ASSISTANT MECHANICAL 
ENGINEER 





Pensionable appointment. Salary £1170-£1755 
Free passages. Free furnished quarters. 

Candidates 25-35 years must have passed or be 
exempt from Parts I and II of the examination of the 
Institution of Mechanical Engineers and have 
served an apprenticeship with a British railway or a 
firm of locomotive or diesel engine builders, followed 
by at least 4 years’ practical experience in the Mech- 
anical Department of such an undertaking 

Write Director of Recruitment, Colonial Office 
London, S.W.1, giving full names, age, qualifica- 
tions and experience, quoting BCD 173/06 —~ 


783 





NATIONAL PHYSICAL 
LABORATORY, 
TEDDINGTON, MIDDLESEX 


EXPERIMENTAL OFFICER 
ASSISTANT EXPERIMENTAL OFFICER 


National Physical Laboratory, Teddington, Mid- 
diesex, requires EXPERIMENTAL OFFICER 
ASSISTANT EXPERIMENTAL OFFICER prefer- 
ably with engineering training or some experience 
in testing materials, to work in Metallurgy Division 
on fatigue of metals. Work involves design, develop- 
ment and operation of fatigue testing equipment for 
carrying out ore research investigations. Quali- 
fications H.N Mechanical Engineering or 
equivalent. aie ranges : (Men) E.O. (minimum 
4 26) £1005-£1233. A.E.O. £397 10s. (age 18) 
£88 Forms from M.L.N.S., Technical and 
Scientific Register (K), 26, King Street, London, 
S.W.1, geome © 60/9A. Closing date, 20th Novem- 
ber, 1959 E7805 


THE 
PUBLIC APPOINTMENTS 


GOVERNMENT OF EASTERN 
NIGERIA 


MINISTRY OF AGRICULTURE 


AGRICULTURAL ENGINEER 








To supervise the mechanised agricultural acti- 
ties of the Ministry including the development of 
existing st agen sation schemes, and to advise on 
mechanisation problems and carry out research u 
c p processing machinery &c 

The post offers scope for the man with ability 
nitiative and ideas to build up an Agricultural 
Engineering Section worthy of the future agricultural 
development of the Region 

Contract appointment tor two tours Salary range 
£1728-£1956 with gratuity, Free passages. Quarters 
at low rent. Generous home leave 


Candidates must be A.M.1I.Mech.F or B.Sc 
(Mechanical or Agricultural Engineering) with at 
east five St-graduate relevant experience 


and be not more than $5 years 


years pe 





Write Director of Recruitment, Colonial Office, 
London, S.W.1, giving full names, age, qualifica- 
and experience, quoting BCD 63/411/09 D4 


E7792 





MINISTRY OF LABOUR AND 
NATIONAL SERVICE 


TORRY RESEARCH STATION, ABERDEEN 


RESEARCH ENGINEERS 


RESEARCH ENGINEERS (2) required at Torry 
Research Station, Aberdeen, in team whose work 
ranges from fendeanental research on heat transfer 
to development of new processes and equipment for 
fishing industry Post A, graded Senior Scientif 
Officer Post B, Scientific Officer 

Qualifications 2nd Class Hons. Degree in 

igineering (or equivalent), plus (for S.S.O.) at least 


Ist or 





3 years’ post-graduate experience in refrigeration or 
allied heat transfer field. For both posts ability to 
translate research results into sound engineering 





Practical knowledge of refrigera 
od processing an advantage 


design is essential 
tion applications or foc 


Salary range S.S.O. (Men), £1200-£1420 ; 
S.O., £635-£1120 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26. King Street, London, S.W.1, 
quoting C.584 9A E7845 


MID-WORCESTERSHIRE HOSPITAL 
MANAGEMENT COMMITTEE 


HILL TOP HOSPITAL, BROMSGROVE, 
worcs. 


ASSISTANT ENGINEER 








ASSISTANT ENGINEER required for duty at 
the above Hospital House available for rental 
Post vacant Ist January, 1960. 


Applicants should have served an engineering 


apprenticeship and preferably be in possession of 
either the Ordinary National Certificate or Certi- 
ficate of Competency in Marine Engineering 
Experience of building maintenance work and 


electrical installations is desirable 
Salary scale : £575 by £25 to £700 per annum 
Applications, with full details, and the names of 
referees, to be sent to the Group Secretary, 
Mid-Worcestershire Hospital Management Com- 
mittee, Birmingham Road, Bromsgrove, by 18th 
November, 1959 E7834 


two 





NORTH THAMES GAS BOARD, 
MONCK STREET, WESTMINSTER, S.W.! 


SENIOR DRAUGHTSMAN 


SENIOR DRAUGHTSMAN required by North 
Thames Gas Board at Monck Street, Westminster 
S.W.1, for the design and detailing of reinforced 
concrete structures and foundations associated with 
gas works 

Candidates should possess the Higher National 
Certificate as a minimum qualification. Commencing 
salary will be within the range £763 to £962 per 
annum according to qualifications and experience 

The appointment will be of a permanent nature 
and the successful candidate will be required to join 
the Board's staff contributory pension scheme 


Applications, stating age, qualifications and 
experience, should be sent within ten davs of the 
appearance of this advertisement, to the Staff 


Controller, North Thames Gas Board 


30, Kensington 
Church Street, 7 


W.8, quoting reference TE/76 
E7824 





BRITISH TRANSPORT 
COMMISSION 


CHIEF SIGNAL ENGINEER’S 
DEPARTMENT 


ASSISTANT (DESIGN) 


British Transport Commission require ASSIS- 
TANT (DESIGN) in the Chief Signal Engineer’s 
Department, with wide experience in design, manu- 
facture and application of electric and electro- 
mechanical apparatus suitable for use in the field of 
railway signalling. Applicants must be conversant 
with modern techniques and materials for this pur- 
pose, including application of electronics. Profes- 
sional qualification essential 

Salary range : £1420-£1695 

Superannuation scheme. Certain travel facilities 
Medical examination Write, stating age, qualifi- 
cations and experience to Director of Establishment, 
British Transport Commission, 222, Marylebone 
Road, London, N.W.1, within 14 days. Addressed 
envelope for acknowledgment. E7779 


ENGINEER 


PUBLIC APPOINTMENTS 


REPUBLIC OF THE SUDAN 
SUDAN RAILWAYS 


SENIOR MECHANICAL ENGINEER 


Applications are invited from those 
qualified to fill a vacancy of SENIOR MECH 
ICAL ENGINEER in the Sudan Railways. A 





suitably 


AN- 


ppli- 


cants must have the following qualifications 

Hold a degree in engineering or be Corporate 
Members of the Institution of Mechanical Engincers 
Have served a full apprenticeship on railways or 
tor a firm of locomotive manufacturers of repute and 
must have filled a position of responsibility in 
locomotive engineering of not less than 15 years 
Should be familiar with the running and maintenance 
of both steam and diesel electric locomotives, have 
had experience on progress work and piece work 
and have exercised full control 

Appointments will be made on contract (with 
bonus) for a period of three years in the salary range 
from £§8.1750-£8.2170 (annual increments)—the 
Sudanese pound equals £1 Os. 6d. sterling. Starting 


rate will be fixed according to age, qualifications and 
experience A cost of living allowance is payable 
and an initial outfit grant of £8.50 is on appoint 
ment Annual home leave accrues at the rate of 
seven days per month 

Applications in writing quoting age, qualifications 
and experience with copies of two recent testimonials 
to The Sudan Embassy, Personnel Section, Cleve- 
and Row, St. James's, London, S.W.1 Closing 
date 30th November, 1959 E7827 





CENTRAL ELECTRICITY 
GENERATING BOARD 


PURCHASING AND CONTRACTS 
DEPARTMENT 


Applications 


PRINCIPAL 


are invited for the post of 
ASSISTANT at Headquarters 
London, S.E.1, Candidates should be experi- 
enced in procedures, terms, and conditions 
covering contracts for Civil Works and plant 
for generation and transmission 


should have 
preferably in connection 


commercial ex- 
with the 


Applicants 
perience 





type of contracts placed by the Board and be 
capable of controlling a section responsible 
for receipt, recordir and examination of 

mtract dc xcuments, together with the 
ereparation of returns schedules and 
records 

Commencing salary within the _ scale 
£1515-£1635 p.a 

Applications Stating age, qualifications 
experience, present position, and salary. to 
the Personne! Officer, 24-30 Holborn 


London, E.C.1, by 
e¢ opes should be 


Ref. ENR 437 


18th November En 
marked ‘* Confidential 


E7797 








149 
PUBLIC APPOINTMENTS 


SHEFFIELD CORPORATION 
WATERWORKS 


YORKSHIRE DERWENT SCHEME 


Applications are invited for the following appoint 
ments on the staff cf the Waterworks General 
Manager and Engineer (J. Noel Wood, M.1.C_E.) 


(a) CHIEF ASSISTANT ENGINEERS i/c Sub 
sections Salary Scale “A (£1215- 
£1445)—2 vacancies 


(b) SENIOR 
Salary A.P.T.V 


ENGINEERING 
22 *~£1375) 


(£122 


ASSISTANTS 


5 Vacancies 


Successful applicants will be engaged upon the 
design and construction of the works of the Yorkshire 
Der Scheme, comprising a River Intake and 
Treatment Plant, a 40-mile Aqueduct, Service Reser 
voirs, Pumping Stations and Plant 


went 


Applicants must be Chartered Engineers exper 
in design and construction of major works 
Previous employment on similar water supply 
schemes would be an advantage 


enced 


Appointments are superannuable and subject to 
medical examination and to the national conditions 
of service as applied by the City Council 


Applications endorsed with the title of the post 
applied for are to be forwarded to the undersigned 
by Ist December, 1959, stating age, qualifications, 
and present appointments (with dates and 
salaries), details of relevant experience and schemes 


past 


engaged upon, together with the names of two 
referees 
JOHN HEYS, 
Town Clerk 
Town Hall, 
Sheffield, 1 E7798 








| TENDERS 3 


INDIA STORE DEPARTMENT 





MECHANICAL FORGING PRESS 


The Director General, India Store Department 
Government Building, Bromyard Avenue, /cion 
London, W.3, invites TENDERS for the St /PPI Y 
of 

TENDER REF. No. 20055/59/ACR/HAL. 
MECHANICAL FORGING PRESS, 1000 tons 
capacity 


The Tender forms with Schedules and Specifica- 
tions which are returnable on the 7th December, 
1959, may be obtained from the above office (C.D.N 
Branch) on payment of a fee of ten shillings (not 
refundable) for each tender 


The applications for Tenders should clearly state 
the above reference number. E7793 








patrick and Partners, 


them to tender. 


the building. 










Firms of repute who wish to be considered for tendering for the 
design, fabrication and erection of a crane which will be a per- 
manent feature at the top of the Monico building to be erected in 
Piccadilly, London, are invited to lodge their application by 10.00 
hours on 18th November, 1959, with Scott and Wilson, Kirk- 
Consulting Civil 
Engineers, of 47, Victoria Street, Westminster, S.W.1. 


Application to tender must be accompanied by brief particulars 
of previous work of the applicants, which they consider qualifies 


The above photograph indicates the architectural treatment of 
the crane envisaged. The crane will have a retractable horizontal 
boom which will extend to a maximum radius of 94 feet 
crane will be required to hoist plant weighing 5 tons at a radius 
of 30 feet to a plant room on the 13th floor and to hoist cradles 
weighing 14 tons at a radius of 74 feet up and down the face of 
It will also be required to support similar cradles 
for window cleaning and painting and for stone cleaning. 


TENDER 
FOR 
SPEGIAL 
GRANE 


and Structural 


The 


E7831 








Classified Advts. continued on page 150 
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INDIA STORE DEPARTMENT 
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MINISTRY OF TRANSPORT 
LONDON FISHGUARD ROAD A.40 
WESTERN AVENUE A.40— 
JUNCTION WITH HANGER LANE 


WESTERN AVENUE UNDERPASS 


SUPPLY OF LIGHTING FITTINGS 


arric 
DESIGN 
PLY { r idle 


se. B ‘ ie < 
i \ TENDERS |! « m t 
P ACR HAI 
: 1 





o 
EDUCATIONAL 








UNIVERSITY OF LONDON 
KING'S COLLEGE 


STUDENTSHIP 
of LONDON KING'S 
STUDENTSHIP 


r Jose Lu 


col 


£800 a vea 


gases 





THE 
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Nt 
Degree ¢ 


UNIVERSITY OF SHEFFIELD 


ANT 
OPMENT 


e GAS PI 
DEVE! 

ARSHIP., te ‘ 
Mecha " Che i 


AC it 
il \ 


RERS 
HO 


cot 


A.M.1.MECH.E., B.Sc. City and Guilds, &c 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes 148 page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane 
London, W 8 Fll4e 
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APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TEST! 
MONIALS UNLESS OTHERWISE REQUESTED 
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SENIOR JIG AND TOOL DRAI 
SENIOR MACHINE TOOL DRAI 
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GHTSM AN 
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“ exper 
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APPLEBY-FRODINGHAM STEEL CcCOM- 

PANY, scl NTHORPE, LINCOLNSHIRE, invite 
f s as SENIOR and JUNIOR 
GHTSME N for general engineering work 
design and detail of plant for iron and 
be an advantage t 


applica St 

DR Al r 
Experience ir 
rk 





steel w Permanent 


- 








»od prospects for men with initiative 
ft pension scheme is in operation 
ties are available Appl stating 
full details of previous experience, 
jualifications, to the Employment 





Scunthorpe, 
E2611 Aa 
APPLICATIONS ENGINEERS REQUIRED 


Frodingham Steel Co., 


for Technica Department of rapidly growing 
Lubrication Equipment Company serving heavy 
particular ron ar steel, industries. Good pros 
pects f keen engineers prepared to work hard 
I smut or D_O. experience or German language an 
advantage I at l don, N.18. (Edmonton) 
Rey dence to Managing Director 
Centralube, Ltd Park Royal Road, London 


N.W.10 E2606 A 
ASSISTANT CHIEF DRAUGHTSMAN 


required by expanding Company in Surrey approxi 
mately 25 f from Waterloo Successful 
applicant sh experienced in the design of 






























































small mechar &c., be a good ¢sciplinarian 
and in view of the specialised nature of the product 
will be expected to make his career with the Com 
pany Minimum qualification of H.N.C., but men 
with experience and a sound background who 
ire not so qua ll) be considered.—BOX No 
E169, * The Er A 
ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, 
WINFRITH 
equires 
A PROFESSIONAL ENGINEER 
4 ¢ 4 ne nor Works af 
era gs and t advise the 
4untenance gs 
Releva ence ud rat 
scl es acl esser 
Sala £1345 £1800 p.a and 
pe a scheme 
Please se for de s to 
Per Brar 
I 
ember E7771 A 
Bg 4 MECHANICAL ENGINEER 
dolecerPleegrvsiy eye eee a vacancy for a 
Se ir x be direct responsi bie 
the Managing D ector tor and allied 
¢ s qT S an appointment 
g r gh technical qualifications 
t i { e at to co-ordinate engineering 
atte ge he organisation and & 
guide C agement regard to technical 
S r ant should preferably be 
e age zg 8 45 and should have had wide 
exper € vechanical engineering admini 
t I ( pa $s main produc are if 
r nd sing fields and first-hand 
x peri € € uld be desirable 
This i ot wide scope and 
1 be mime Contributory 
Scheme and Free Assurance available 
Apr " g gx in confidence full detatls 
¢ i qualifications, past and present 
emy ver be addressed to the Managing 
Dire Tangyes Limited, Cornwall Works 
Sme k, Birmingham E77 ‘ 
civViL ry ntapg pec required for Oil Refiner 
He 1 be ersity graduate with professional 
jalihca sa vave had administrative as well 
t aC al « jence Experience in Chemical 
Works or Re s is not essential, but enthusiasm 
and e€ are requisite qualities for the post Com 
me g sala range £1400-£1600 p.a Non 
t Superannuation Scheme and subs 
« neals Applications, in writing, and 
i xg cations and experience, shouid be 
acle e Re Manager, LOBITOS OIL 
FIELDS, LTD., Ellesmere Port, Cheshire. E7838 A 
CIVIL ENGINEERING DRAUGHTSMAN 
equired for O Ret mery Must be familiar with 
€ g Ne g out work Experience of 
( k desirable Applicants should 
gz ‘ g, particulars of their experience and 
4 which the salary will depend 
I 4 ine po ’ Non-contribut« 
» » c 4 } subsidised canteen 
\ d ade the Ret ner 
M g i Oilhelds Ellesmere Por 
Che E7816 A 
DESIGN _— DEVELOPMENT 
NGINEER 
DESIGN AND DE VE L( OP 
MENT ENGINEER to fill permanent p 
I thice a progressive snd well 
‘< p pan 
| 5 position will be ur 
J aicr “ he 
€ « i t ansfer and 
\ kg i power plant eng 
. m edge ! stee rk 
intage 
give deta ! educa 
ex ence and stage age 
BOX * ® I Engines 
A 
DESIGNER DRAUGHTSMAN r ed f 
x? ‘ } pe € 
i mecrete 
I he ent and is pensior 
e 3 ‘ e.—Write 1 
I ( ( ! 24, Wor 
SW “ 
OSTAILER ANG ry epee with originality 
. * by expanding firm making 
is date Buiiding Industry 
Write . C Ss of experience and qualifica 
fons BOX N t ; I Enginee a 
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Qualified Engineer (B.Sc A.M.I.Mech.t 
or A.M.LStruct.E. or H.N.C.) required, prete 
ably with some experience structural and 
mechanica engineering Tt apy er 
which ts open to candidates not over 26 year 
age, iS @ permanent one and carries excelle 
prospect ADI ns st i be made 
ig (st ng age, qualifications and experience 
to date) to John Young and Co. (Ke ihaugh) 
Ltd., 120, Ke haugh Street, Glasg 2 
E7774 A 
ENGINEER required, to join de { abora 
wy for work on a wide range of ind nstr 
ments Applic mu hold Degree r HN. 
n Mechanical yineering or Physi i have 
previous develo experience, preterat in the 
Instrument Indust Housing available.— Please 
write, giving full details, to the Chiet Design and 
Developme Engineer, K.D.G. Instruments, Ltd 
Manor Roval, Crawley, Sussex E7780 a 
ENGINEER, Air Conditioning, able prepare 
schemes and negotiate with client Progre ve 
position for good mar Write the \ Engineering 
Co., Ltd., Stafford Road, Croydo E7811 A 
ENGINEERS ; verseas pipe € co s 
required immediate Young men with experie 
{ desigr construction, supervisi r planning 
and estimating in this field are Tered excelle 
opportunities with this compar ADI fir 
nstance in writing to Collins Submarine Pipelines, 
Ltd., 18, Park Street, London, W.1 E2556 a 
ENGINEERS requi red for work design of 
machine tools, vibration studies, frict ‘ ibr 
cation problems pea research on the machining ot 
Good opportunities in expandir ga 
or those with initi and capab 
in new building amid pleasant surround 
ings Supera scheme Send fu fJetai 
luding age ns, experience and present 
alary in confidence BOX N E7817 The 
Engineer A 
ESTIMATING ENGINEER required | per 
manent position with World-Wide ganisat 
Experience in estimating work or petr e i { 
chemical plant erection Some knowledge t 
estimating desirable Good - salar Send full 
particulars to cy rx Head Wr 16.26, Baltic 
Street, London, E.C E7789 a 


EXPERIENCED DRAUGHTSMAN 


required, 


used to conveying and material handling practice, 
must be capable of both design and detail work. 
Good salary paid to right applicant.—Wnite in first 


instance, stating age, salary required and experience, 
to Maxim Conveyors (England), Ltd., Crabtree 
Manorway, Belvedere, Kent E2600 a 
F. W. BERK AND CO., 


LTD., | 
PROJECT DR AL 








for a SENIOR GHTSMAN 
He will be expected to work with the n mum of 
direction on modifications t« 4 ant and the 
layout of new plant at the é S works it 
Canning Road, London, E.1§ In ma tances 
this will also involve him in the organisat f site 
work, when construction begins We are oking 
for a man with the combination of experience and 
nitiative needed for such a posi Tec " 
standard O.N minimum Age 25-40 APT 

Personnel Manager E7RI9 A 


FIRST-CLASS MACHINE TOOL DESIGNERS 
















































preterably with knowledge of Woodworking machine 
tools, and with experience of pneumatic and hydraulic 
re trols, required for extensive design and develop- 
ment programme Technical qualifications to, at 
least. H.N.C. standard Apply in writing, stating 
age and salary required, to Thomas White and 
Sons, Ltd., Laighpark, Paisley, Scotland. E2618 A 
MECHANICAL DESIGN ENGINEER 
FOR CHEMICAL INDUSTRY 
Lankro Chemicals, Ltd., of Eccles, who are 
nanufacturers of chemicals for the plastics 
surface active and leather fields, wish to appoint 
a graduate MECHANICAI ENGINEER 
aged 23-29 years, to their design staff This is 
a new appointment which has arisen due 
continued growth and the Company's p of 
carrying Out its own design and cons ’ 
work 
The man appointed will be 
Assistant Chief Engineer (Design and Pl zg 
and important elements of the job « be 
1. Design responsibility for specific projects 
in the fields of services development, su 
and despatch facilities and plant modifica 
tions 
2. Mechanic design in re esse 
heat exchangers and other eq t 
+. Design of minor structures anc 
4. Development of engineering sti sa 
design records 
It is desired to appoint a voung man who has 
completed his engineering apprenticeship and 
has preferably had some maintenance i 
struction experience in a Process Indust 
He will assume his responsibilitie gre 
sively over a period, during which he will be 
trained by senior engineers 
An appropriate starting salary flere 
and the position offers good ties f 
progress contributory iper iatior 
cheme 1s in operation 
Applications n confidence should be 
addressed to the Company's Chief Engineer a 
P.O. Box 1, Fecles, Manchester 
E780 4 
MANAGER required for the new STEEL PLANT 
DIVISION of a large company with several works 
supplying diverse range of plant ar d equipment for 
heavy industries Duties would include pioneering 
of the development and selling of t for new 
processes in the Steel Industry and ge super 
vision of design and manufacture. Esser qualif 
ations include a good education, a str cal 
backgrot 1 in the processes nvolved eel 
making and extensive actual operat rence 
Preferred age range 35 to $0. The post nside 
able scope for a keen man and the cor ered 
are Commensurate with a senior exec ! 
Salar the range of £2500 to £35 m, 
depending on experience, &c Replies, which « 
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ANE 


MANCHESTER CORPORATION 
TRANSPORT DEPARTMENT 
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FULLY QUALIFIED 
ASSISTANT ENGINEER 











\ cants m ive | e I 
ation of the Ins Mecha 
e¢ its equivaile 

Sala ac dance e € 
grade « the Na i Scale 
£1070 per a n Poir te 
experience 

Forn Apr it ay be 
he General Manage Jo i 
cheste ] ind st 1 Der 

in Friday, November 20t 

MECHANICAL DESIGNERS 
product And asser ec 
andling of piecey { 
Process f Varie cts 1 Z 
enthusiasn Good sa R t P 
Park Crescent, W.1 (Langham 7488) 
MECHANICAL ENGINEER 
Refinery He v be re ble 
wr the n F ea 
Services H d be 
th a profes ' 
a i ra 
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requires services of experier 
ENGINEER A successft 
required to serve as Assistant 
but should be able to take « 
absence. It is essential to hav 
and successful control of labou 
as_ theoretical knowledge t 
refriger or iS aiso requir 
experience would be an a 
details of gee , Particr 
fields, toget! with age 
BOX No. E7 671 he Engi 














PILKINGTON BROTHERS LIMITED 
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ork 1 mechanical desig 
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PROJECT ENGINEER ELE rRIC IDADE 1 Compa Bra And 
ae : e Canadia ; : 
R 4 rf { 4 ‘ 
MECHANICAL HANDLING ian eee eee yee oe 
WEIGHER DIVISION lified men 1 € position of SHIFT 
id-< ire ae CHARGE ENGINEER in the Piratininger P 
Basic qualificat we O28 Sta The power station, put » Service 
al enginee re « c be adout five — “e is situated near Sa ’ 
ane 7.000.000 c erate 
see - ‘ yen aa ae The : ; 
as sOMN 1ROO pn steam tu 
, . 1 P t sO HW) dew 
. ; 7 . I YI WK) It ed t 1 
* " 7 . eing ¢ ea i 25000 
P Ww eat xO) 1000 deg. Fa \ 
ants . hnical k ledge 
‘ & 
‘eC \ « exe 4 ! 4 le . " . os “ 
ed n and } ms s 
e ofa S pion ‘ “re 
Write, g & i . sini ¥ 
deta ) rt 4 4 « igreer \ i 
he Commercial Director Bt : 
SAML. DENISON AND SON, LTD ne aay Gaon yous seek — = rang Pg 
HUNSLET FOUNDRY the fir € i made Os F 
LEEDS. 10 Mitchell. Ge Manager. ¢ ANADIAN-BRAZII 
[AN SERVICES LTD., 9 12, Cheapside 


£7794 
E78 , F.C 


| BOOKS and PUBLICATIONS | 


eae eee 








To be published 


shortly STRENGTH OF MATERIALS FOR ENGINEERS 


ENCYCLOPEDIC By D. R. Axelri Dit Ing A.M.I.Mech.} ets { 
DICTIONARY k ts the requiremet { stud prenatine for 1 
OF ELECTRONICS D 
AND NUCLEAR ' to practisir 
ENGINEERING n worked eX 


By Robert |. Sarbacher 


FOUNDRY PRACTICE 


es 7 By W H. Salm \ M Ir N 


Editior This mpret work t wt 


PITMAN TEecHNICAL BOOKS 


nanan From all Booksellers 
Parker St., Kingsway, London, WC2 


Ente® No. 1511 on reply card 





Engineering 





A monthly journal for the professional 
electronics engineer. 

It circulates to 86 different industries 
all over the world. 

When electronic engineering is studied 


“Electronic Engineering ” is read. 


Published on last Friday Price 3 - per copy. 


of preceding month. 36- per Annum. 


28 ESSEX STREET, STRAND, W.C.2 
Central 6565 
Published by Morgan Bros. (Publishers) Ltd. 


Telephone: 











Enter No. 1512 on reply card 
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REQUIRED to commence work beg g De 
he CONSTRUC TION MANAGER ake 
Sarge of rectum. of large chemical. D. NAPIER & SON, 
z ane! I ttista 
act. Or e with pr LIMITED 
n e ea ¥ ‘ a} 
{ i 1 apy Motherwell B « i 
( acting a Trading ¢ ‘ Li 1, 8 London Research Laboratories 
\ ria Street. Lond SW. E2619 
RESIDENT eg gpa required by major 
1 y r truction supery f 
¥ Ou Re nery and Chemical Plants Must be 
od adr istrator and able assume complete 
’ te 4 i The successtul 
pt at deal € t yf : Oooo) 
anc € Salary £3000 pe a im, a 
ing to experience and qualifications Please write 
ymifidence, giving tu jetails of pa ems ers 
and contracts carried out BOX No. E7737 The 
Engineer.’ 
STRUCTURAL gcc equired 
in ( ) iting D 4 c ' 4 laree A 
Le) S t h A led ge 4 
ig wok a ne t Apply iting 
erie ‘ i ¢ » BOX No. E7814 
I Enginee A 


WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
n Bristol. Good knowledge of general engineering, 
with particular reference to pressure vessels and 
Stainless steel fabrication. This will be a well-paid 





























position for the top-class man.—BOX No. E164 
“* The Engineer.” A 
WATER Lint el ragga te a ¥ 
srenaneemenzensesere=* | ESTIMATING 
CTICT ent are required 
ipid f 10 can offer pern 
pe yt it t a profit sha re 
t i ear ar t ed to 22 per ce 
" Ap n g to William Bot 
( Rickn Hertfordshire 
~ 4 sistant to the Chief Estimator 
644 
ne required by a firm of Marine Engine Builder 
betes angry og? Leading Firm of Fa at pec e in the manufact 
inufacture England A.M. t ’ < 1 fat 
Mi, I equivalent, good disciplinarian essentia 
1 ee neta i 
€ zg Pe € gress i ( } { pre t 
‘ i n adr field or 
Wr ! pa 4 r é n 
ire if ila Ki t BOX N 
t I Enginee 
WORKS MANAGER | d for im-size I ! 
engineering Giasg Must be e | ‘ 
eng c c eT IC « ! 
‘ S Age erie Appl ‘ 
‘ BOX No. F26X I H Na Ce ate 
I r , 
YOUNG MAN amical ( i R ' lia: amen tag Se 
g tra ‘ Sales and ¢ ; } B ind Co. (Clydebank), | 
De B ind Industrial Plant D Civdelea cavink a Scent oul 
r r prospec g . . 
\ 4 Z age, experience a 
u La Officer, Davey, Paxman a E7839 « 
I ( ¢ E78 4 
4 
WHESSOE LIMITED OF DARLINGTON REQUIRI 
ADDITIONAL SALES ENGINEERS 
ese app tments re pose of extending the compa it 
home and abroad, of WHI ‘SSO! Capital Plant and Equipment in the 
OIL, GAS, CHEMICAL & ALLIED INDUSTRIES 
Applications are invited from those who in addition to having an engineer 
background or engineering qualifications, have also a proved record of sak 
experience: enthusiasm for, and knowledge of selling is a pre-requisite 
The company operates a pension and life insurance scheme 
Letters of application (marked Confidential), giving full details of career to date 
age and salary required should be sent to 
Sales Manager WHESSOE LTD. 25 VICTORIA ST. LONDON S.W.1 











MANUFACTURING MANAGER REQUIRED 


by Engineering Company 


to control Works employing over 2000 on precision work 
Applicants must have had a sound workshop training and 
be thoroughly familiar with precision machining and heat 
treatment processes on high grade steels 

Expert knowledge of 
essential 


and of production control 


tooling 


be given to one who has held similar post 


Preference will 
responsible for all aspects except Design, Sales and Accounts 
Must be good team leader with initiative and drive 


Aged between 35 and 45 


£2750 to ¢ 


Salarv range £3500 
Pleas 


House, 


reply, in 
399-40]. 


to Box I 1013 LPE, 
W.C.2 


confidence, 


Strand 


Rom 


ino 


London, 


Classified Advts. continued on page 15 
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STRUCTURAL 
ENGINEERS 


COURTAULDS have vacancies 
for STRUCTURAL ENGINEERS 
at its Engineering Headquarters in 
Coventry. Applicants should have 
good theoretical and practical 
knowledge, and be capable of 
designing and detailing steel or 
concrete structures. 


SENIOR DRAUGHTSMEN 


experienced in bulk mechanical 
handling or foundry work. 
Superannuation Scheme. Five- 
day week. Apply to MARCO 
CONVEYOR & ENGINEER- 


Candidates should write for a 








ATOMIC POWER CONSTRUCTIONS LIMITED 
DRAUGHTSMEN 


The above Company require experienced 
Senior and Intermediate DRAUGHTSMEN 
to work on design and layout of Turbine 
House and Reactor Plant for the Traws- 
fynydd Nuclear Power Station Project, and 
also on the preparation of schemes for 
future home and overseas projects 

Applicants should have had experience in 
the design or layout of conventional or 
nuclear generating station plant or alter- 
natively of plant in the chemical or other 
heavy engineering industry Technical 
qualifications to Higher National Standard 
would be an advantage 

The work involved is of an interesting and 
varied nature and good opportunities for 
advancement are available 


THE ROVER CO. LTD. 
invite applications from quali- 
fied Engineers for research 
duties primarily in connec- 
tion with design and stressing 
of sheet metal and other 
structures in motor vehicles. 
Applications stating qualifi- 
cations and experience should 
be addressed to the Labour 




















ING COMPANY Ltd., Lynn : 
/ y detailed form of application to the Salaries will be in accordance with age and Mana er The Rover Co 
Road, Leytonstone, London Director of Personnel, Courtaulds, ee ne nag pe rvegen igg WN neomer nae : ger, a 
: : 7 Ltd., 16, St. Martin’s-le-Grand, giving full details of experience, qualifica- Ltd., Lode Lane, Solihull, 
a a" tions, &c., should be sent to . . 
E.11. LEY 2254. London, E.C.1, quoting reference : The personnel Officer (Ref. 93/E), Warwickshire. 
7 Atomic Power Constructions, Limited, 
number B.57 28, Theobalds Road, W'C.1 
E7749 a E7755 a E7832 A E7836 A 
The Harland Engineering, Co. Ltd., B.E.P. Works, Alloa, ENGINEERS 


Scotland, has vacancies for two 


SENIOR METHODS PLANNING ENGINEERS 


one for welding and fabrication, and one for armature winding, 
notching and electrical core-building. Applicants must be 
experienced men with thorough knowledge of modern heavy 
medium manufacturing techniques in their respective fields, 
and should preferably be qualified to H.N.C. standard. Positions 
are permanent and pensionable.—Write in confidence, stating 
full personal details, to the Works Manager, Department E, 
B.E.P. Works, Alloa. 


E7828 a 














OR PHYSICISTS 


FOR SEMICONDUCTOR POWER RECTIFIERS 


Applications are invited from 


Engineers or Physicists with drive and 


initiative to take charge of a Research and Development Team at the G.E.C. 


Witton Engineering Works. 


The post is a Senior one, giving opportunity for the exercise of individual 
responsibility and leadership in the development of semiconductor power 
devices in an expanding field of application. 

Salary and associated benefits will be commensurate with the importance 


of the appointment. 


Also immediate openings for Engineers and Physicists of Graduate or H.N.C. 
standing to work in the above Research and Development Group. 
Interviews will be arranged at any time to suit the convenience of applicants. 
Please write giving full particulars of qualifications and experience to— 
THE STAFF MANAGER, 
THE GENERAL ELECTRIC COMPANY LIMITED, 


WITTON, BIRMINGHAM, 6. 


SCIENTISTS AND ENGINEERS 


FOR 


ATOMIC POWER 


The English Electric Company Limited in their Atomic Power Division at Whetstone near Leicester wish 
to fill positions in the Design and Development Groups concerned with Fuel Elements for Nuclear 


Power Stations. 


The types of Fuel Element include both metallic and ceramic fuels for liquid and gas cooled reactors. 


Previous experience in this field would obviously be an advantage but a sound knowledge of one or 
more of Elastic or Plastic stress Analysis, Heat Transfer, Reactor Design or Metallurgy is probably 


more useful. 


A formal education in the range from D.Phil. to H.N.C. is desirable. 


The positions are permanent. 


Successful candidates will be eligible to join the Company’s super- 


annuation scheme after a short qualifying period. Assistance in house purchase will be available. 


Interested applicants are invited to write to Dr. H. S. Arms, Chief Engineer, Atomic Power Division, 
c/o Dept. C.P.S., Marconi House, 3367 Strand, W.C.2. quoting reference ER1896F. 


E7822 a 
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THE APPLIED MECHANICS LABORATORY 
ENGLISH ELECTRIC, STAFFORD 


In view of the increasing importance of mechanical engineering in the heavy electrical engineer- 
ing industry there is an increasing need for good engineers on the staff of this Laboratory, which 
deals with a wide range of mechanical design, development and research problems 


Applications are invited from SENIOR and JUNIOR ENGINEERS and TECHNICAL 
ASSISTANTS with experience in the following fields 


Stress Analysis 
Vibrations 
Test Instrumentation and Transducer Development 


Engineers with general mechanical engineering experience, especially those who have an aptitude 


for design are also invited to apply. 


It is anticipated that the senior posts will be filled by professionally qualified engineers in the 


age group 28 to 35. 
controlling the work of others. 
certainly be considered 


Applicants should feel capable of holding a responsible senior position and 
For some of the posts an aircraft engineering background will 


If you would like to visit Stafford to discuss the work please write, giving full details to Central 
Personnel Services, Marconi House, 336-7, Strand, London, W.C.2, quoting reference E1295J. 


m 


E7775 A 


TOP MEN 


We have been retained to assist in making the 


following appointment : 


PRODUCTION DEVELOPMENT 
ENGINEER 


An unusual opportunity 


has arisen for an 


ambitious 


young man (30 ish) of at least H.N.C, standard in Mechani- 
cal Engineering, to join the staff of an old established firm 
of Drop Forgers and Hand Tool Makers in Birmingham. 
This is Senior Executive Appointment with excellent pros- 
pects of promotion for the right man, Experience necessary 
will include sound knowledge of hot steel working and 


Forge Equipment : 


Machine Shop processes and practice. 


Batch production planning. 


Work measurement and incentive schemes 


Previous experience in Works Management at any level is 
desirable. The Company will offer a salary in keeping with 
the importance they attach to this appointment. 


Applications will be treated in strict confidence, and should 
give the broadest possible picture of qualifications and 


experience to 


H. JACKSON & 


PARTNERS, LTD. 


Management Consultants 


109, COLMORE ROW 





THE HARLAND ENGINEERING 
CO. LTD., ALLOA, SCOTLAND 


TECHNICAL WRITER required for the 
preparation of illustrated installation, opera- 
tion and maintenance instruction manuals 
and other literature relating to centrifugal 
pumps, water turbines and electric motors 
and generators 


The successful applicant will be employed 
in the Company's Engineering Department 
where every facility will be provided to 
guide and assist the execution of the work. 


This is a senior permanent appointment 
and only qualified and experienced persons 
who possess the imagination for, and skill 
in, this work should apply. 


Applications should be submitted to the 
Personnel Manager, c/o The Harland Engin- 
eering Co,, Ltd., “* B.E.P.** Works, Alloa 
Scotland 


E7801 a 











* BIRMINGHAM, 3 


E7786 a 








SITUATIONS WANTED | 


MECHANICAL DESIGNER (36), HNC., 
First-class Draughtsman, Stress Analyst, desires 
interesting position on or off drawing-board, willing 
to travel.—BOX No. E2616, ‘*The Engineer.” B 











| SUB-CONTRACTING | 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 
—Recupero, Ltd., 66, South Harrow iaduct, 
Harrow, Middlesex (‘Phone, Byron 1178). E109 mw 
KELLERING AND CAM PROFILING it 

= 8ft. by 6ft. or 6ft. diameter—ARMYTAG 

BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 
CONTROL CUBICLES, SWITCHGEAR 
CABINETS OF SUPERB FINISH made to 
your specifications. Competitive prices and reason- 
able delivery KERSHAW, HUGHES AND 
PARTNERS, LTD., 21, FARGATE, StaserTELD., 
1 4 mw 


MOBILE LIFTING SERVICES.—Lump sum or 
Hire Rate Quoted for any Lifting Work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 3235 E166 ww 





AGENCIES 


MANUFACTURERS seeking to increase their 
sales in Scotland may secure reliable agents by 
writing with particulars to the Secretaries of the 
Scottish Association of Manufacturers’ Agents, who 
will advertise under a box number in the Association 


News Letter.—Write to Dept. E., Hourston 
MacFarlane and Co., 5, St. Vincent Place, Glasgow, 
C.1 E148 p 


OVERSEAS REPRESENTATION 


A Glasgow engineering company is interested 
in taking up representation abroad on behalf of 
U.K. manufacturers of proprietary machinery 
and plant, mainly as employed in chemical and 
allied industries. The company has wide and 
influential overseas business connections, parti- 
cularly in South Africa, the African territories, 
India, the U.S.A., Canada and the West 
Indies, and has a long experience in promot- 
ing export sales of specialised engineering 
equipment. The design and sale of the 
company’s own products are carried out 
by a highly qualified technical and sales 
staff, members of which travel extensively 
abroad, maintaining close contact with foreign 
clients and keeping up to date with business 
trends and developments. Engineering firms 
desiring assistance in establishing their products 
in export markets please apply.—BOX No 
E7773, ‘“ The Engineer.” D 








BUSINESS OPPORTUNITIES 











REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 


manufacturers.—Write to ihe M ing Director, 
Remploy, Ltd., 25-28, Buckingham te, S.W.1, 
or phone VICtoria 6621 (12 linea). E155 0 


TO ENGINEERING GROUPS.—Ultra Modern 
a HIGH-GRADE GREY IRON 
CASTI S, capacity 200 tons weekly. Would 
consider amalgamation and/or co-operation. Asset 
value of freeholds and omy approximately £150,000/ 
£200,000.—BOX No. E165, “ The Engineer.” Oo 








| BUSINESSES and PREMISES 








FINE LIGHT OFFICES 
FITZROY SQUARE, W.1 
Building of Great Character 


Erected only 1956 
Oil-fired C.H. Lift. Parquet 


Sq. 14,000 Ft. 


Three Large Floors. Divided as 
Studios, Executive and General 
Offices 
Rent 18s. 3d. Per Sq. Ft. 
Long Lease Available 


Sole Agents : 


FAWDRY & EVANS, 
28, Conduit Street, W.1 
MAYfair 5002 

E7796 L 








153 
MACHINERY Etc. WANTED 


3%4IN. AND 48iIN. NOBLE AND LUND 
COLD SAWING MACHINES.—BOX No 
E7781, ‘ The Engineer.” F 


WANTED, several SECTIONAL STEEL OPEN 
TOP TANKS, 6000/8000 galls. Would dismantle if 
standing.—Fyfe, Wilson and Co., Ltd., Engineers, 
Bishop's Stortford E2615 # 





FOR SALE 











NEWMAN SPINNEY POWER STATION, 
NEAR CHESTERFIELD, DERBYS. 


YARROW WATER-TUBE GAS-FIRED 
BOILER, 50,000 Ib./hr., 210 Ib. p.s.i., 660 deg 
Fah., together with boiler fittings—air heater 
fuel gas preheater—draught plant—fuel oil 
firing, pumping and heating equipment—control 
panels—pumps—boiler tools—high and low 
pressure pipework and valves—C.W. pipework 
feed tanks—10-ton hand-operated turbine house 
crane 


One BRUSH TURBO-ALTERNATOR, 3.7MW 
at 6: 6kV., 185 Ib. p.s.i., 650 deg. Fah., together 
with—condenser—-pumps (all dating from 1929) 


One TIMBER INDUCED DRAUGHT COOLING 
TOWER, 250,000 g.p.h., together with fan and 
60 h.p. motor and starter. Town water booster 
pumps and storage tanks, cooling water make-up 
storage tank and pumps. High and low voltage 
electrical plant—IIkV. station switchboard 
circuit breakers——11kV. switchgear control panel 
Transformers, cables, distribution board, fuse 
boards——battery and battery charging equipment, 
etc 


One 


To obtain Tender forms, full specification, permission 
to view, write to Reference “ P1/Newman Spin- 
ney,”’ Central Electricity Generating Board, East 
Midlands Division, P.O. Box 25, Barker Gate, 


Nottingham E7840 o 


ELECTRICALLY DRIVEN COMPRESSOR 
SETS FOR USE ON 
400/440 VOLTS, 3-PHASE, 50 CYCLES 
SUPPLY 


1000 c.f.m. ALLEY AND MACLELLAN 100 p.s.i. 

= 750 c.f£.m. ALLEY AND MACLELLAN 
p.s.i. 

Two 688/674 c.f.m. C.P.T. 100/125 p.s.i. 

625 c.f.m. ALLEY AND MACLELLAN 100 p.s.i 

Two 600 c.f.m. BROOM AND WADE 100 p.s.i 

320 c.f.m. CLIMAX ENGINEERING 100 p.s.i 

305 c.f£.m. HOLMAN 100 p.s.i. 

246 c.f.m. INGERSOLL RAND 100 p.s.i 

150 c.f.m. REAVELL 100 p.s.i. 

Two 100 c.f.m. REAVELL 120 p.s.i. 


GEORGE COHEN, 


SONS AND CO. LTD. 
Wood Lane, London, W.12 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds 
(Pudsey 2241). 








FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton, ditto, 3f. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4f. to 5ft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by Sft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motor. 

Available at low prices ex present sites to save cost 








PATENTS 











THE PROPRIETOR of British Patent No. 753,435, 
entitled ““ MAGNETIC SEPARATOR FOR USE 
IN CONNECTION WITH AN ENDLESS CON- 
VEYOR,” offers same for Licence or otherwise to 
ensure practical working in Great Britain.—Enquiries 
to Singer, Stern and Cariberg, 14, E. Jackson Blvd., 
Chicago 4, Illinois, U.S.A. E7790 H 


THE PROPRIETOR of British Patent No. 757469, 
entitled “TEMPERATURE COMPENSATOR 
FOR A CLOSED HYDRAULIC SYSTEM” 
offers same for license or otherwise to ensure prac- 
tical working in Great Britain.—Inquiries to Singer, 
Stern and Carlberg, 14, E. Jackson Bivd., Chicago 4, 
Illinois, U.S.A E7826 





FOR HIRE 











BELLMANS MASTS FOR HIRE, to lift from 
1 to 20 tons, 30ft. to 150ft. Blocks and tackle 





Hand ted winches. From £1! per day.— 

BELLMAN'S (Phone: SLOane 5259), Hobart 

House, Grosvenor Place, S.W.1, E103 « 
MISCELLANEOUS 











TIME RECORDERS. Sales, Rentals, Service, Tele- 
phone Hop 2239.—Time Recorder Supply and Main- 
tenance Co., Ltd., 157-159, Borough High Street, 
London, S.E.1. E1i01 


of bringing into stock. 


FRED WATKINS (ENGINEERING), LTD., 
COLEFORD, GLOS. Bisia 


600 


CONDENSERS AND HEAT EXCHANGERS 

BELLISS AND MORCOM Surface Condenser, 
8ft. 6in. long by 3ft. 6in. diameter, designed for 
8400 Ib. exhaust steam per hour. maintaining 26in. 
vacuum when supplied with 29,000 gallons of 
cooling water per hour at 75 deg. Fah., complete 
with water circulating and condensate pump. 

WORTHINGTON SIMPSON 7500 Ib steam per 
hour at a vacuum of 26in. when supplied with 
30 g.p.m. of circulating water at 80 deg. Fah., 
complete with combined a.c. motor driven water 
circulating and condensate extraction pump. 

DAVEY PAXMAN Surface Condenser, 10,000 Ib 
steam hour at 26in. vacuum when supplied 
with gallons of cooling water per minute, at 
a temperature of 70 deg. Fah., complete with 
water circulating and extraction pump. 

BELLISS AND MORCOM Condenser, 17,000 Ib. 
steam per hour at 25in. vacuum when supplied 
with 43,000 gallons of cooling water per hour 
at a temperature of 80 deg. Fah., complete with 
extraction pump and air ejector. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.i2 





(Phone: SHEpherds Bush 2070); and 
STANNINGLEY, Nr. LEEDS 
(Phone: Pudsey 2241.) E204 o 





Classified Advts. continued on page 154 























I HE ENGINEER Nov Osy 
FOR SALE FOR SALE 
Tz UNUSED ELECTRIC MOTORS, 
RWARL PANELS, BRAKES, etc. 
LJ 
ene ee pe ee MOTORS BY CROMPTON PARKINSON 
Ser v P se le Lee r ruct LTO 
FLOORING SPECIALISTS FOR 100 YEARS aba Sains tear ae wp. % PhCy. RPM Q 
Vir ume { € } : 6 3 400 440 350 1425 ¥S0 ‘ 
€ ed 2 RO 750 475 RS . 
S tons 8 cw 0 a 425 8 
IMMOVABLE-ACME HARDWOOD FLOORS —wisiltili ise 20m gysce somes | soa 
g ranteed for 5 years “ : 2 ; 20 : ! a t ipa 63 ; 220 , 1420 
| TAYLOR ‘& CHALLEN Power O ited Circh elideiiiit tate tata 
ACMEPAVING SOFTWOOD END GRAIN PAVING Sapacity 16'S.W.G. mild steel, cuts circles tro pcan yga Mae 
y. amet RO) 4 
vor factory Hoors | RUSHWORTH Power Operated Double-Geare a Prat! 
| Open-Ended Gu e Shearing Machine. Ove : a <n 
i crank type, arranged n or drive 80 440 3 50 > 0 65 <a) 1425 85 
ACMETYLE SUPER P.V.C. TILES | Soes'nal al ah'tr in wsy ven cs} 13 HSH 
| NEW MUBEA All-Stee! Constru Bar a ae | aes 
| Angle Shear, arranged motor drive for 400/3/5S0 : 55 fen gregh 
| din bs Sin. by 0-425in., tee . eal 330) 380 50) 142 ) 
| n., Channeis 61r Step “ ades 12 ; ] 200) 220 750 1420 ‘ 
ACMECORK CORK TILES & See pagy evn vba Mineman ta mm 
j 4 by 14 : net 20) 2 <4) 1400) 
ACMETRED RUBBER FLOORING | 1H ME BESO type F sin by 4 Gaue | 3B 1H 
oe d rperated pared Swing ~ . . “ 2-400 . oo 
| ad i table be smalle inh oa ed ] 220 4%) 
ACMEPYLE FITTED CARPETS | Min, by 94in., maximum working length S0lin. = 489 By 


CONTROL PANELS 


ACME FLOOR RENOVATION SERVICE | Vers favourable Hire Purchase ermscan he obtained, MP. alts Ph 


MACHINE TOOLS, NEW AND USED 


- 7" a 





Technical Brochures gladly sent on request. PRieuesagevern ; ‘ c 
i a EDWARDS LTD., j3 22. 
61 STON late - Anetacdiy NW Ma ‘ . ENB 
Fusenine & PAVING [0° "2203 23° "" se 
Telephone : Central 7606-8, E207 346, 380 
C0.(1904) LIMITED | sademcnenecen ae 
er: oe rr » | 460 











RIVER ROAD, BARKING, ESSEX. RIPpleway 2771 (P.B.X.) | a at ala aa atc | 
Enter No. 1541 on reply card | ee 


HEAT =| OND 
ina | You always | a 


HURRY] _ score when you a Bo 
a | remember WARKOS | eee iy 


4 BRAKES 





THAT’S THE | | 3 ) 
PURPOSE OF . . | Soe mere 
| might have (7/ | Sates Trip Smash 


Manufactured by F.D.A., I 
| | = 1 THOS. W. WARD LID) si vickerssrusrroncs uve 
ar pt : | ALBION WORKS, SHEFFIELD CASTLE-ON-TYNE, 4, for the ate > oie 
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STORES ACCOUNTANT E7803 ¢ 





OIL-FIRED FAN-DRIVEN 


= HEATING UNITS | ° 
Prices (Ex-Works) from Running costs from approx. 5d. AN HOUR Lor d 
£59 10s. Od. rope huayy-in eeree oe 1 
4 Pratap ice th dea tna of yon takinen, eaten 


Manual Control v he very . ec : 
| 


£66 10s. Od. aaa Specify MAGNOLIA METALS . 
Tn NON ae The cheapest possible FLOWER BRAND TURBEX BRAND 
ple heating system ... High speeds and 


For general engineering 


and the finest! purposes and’ steady engine bearings. 
iit iets ells in eines inns ead Sein || loads. 
I Reliable, efficient, | | 7.6.5, & T.C. ALLOYS MAGNOLIA 75 





Large and heavy duty For heavy industrial 


WRITE BERING ENGINEERING LIMITED || Diesel engines. plant and shock loads 


Dept. ENG. B.). 


NOW, a8 J Doman Road, Camberley, Surrey. | MAGNOLIA ANTIFRICTION METAL CO. OF GREAT BRITAIN LTD. 
Telephone: Camberley 419! (3 lines) 34 VICTORIA STREET. LONDON, S.W.4 


(one of the Bering Group of Companies) j 
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Nov. 6, 
AUCTIONEERS & VALUERS 


JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT. 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.! 


56. 


VICTORIA 2002/3/4 


t uf hed Over a Century 


| FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 








STEAM BOILERS —Cochrane Vertical (New) 
Sit. 6Gin., Sft., 7h. 6in., 7M. and 6ft. in dia. 100/ | 
180 Ib. w.p reconditioned &8tt. 6in. down to 3ft | 
fia Economic 4ft. to 11ft. 6in. dia., including | 
vew 7ft. and Xit. dia., 150, 180 and 200 Ib. w.p. | 


300 reconditioned Vertical Crosstube, all sizes 

AIR COMPRKESSORS.—Two Belliss & Morcon 
2500 c.f.m., 100 p.s.i.. 550 h.p. motors; als 
Broomwade $00, 400, 300, 200 and 130 c.f.m., a 
motorised ; and several others of various makes 
and capacities | 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 | 
to 500 Ib. pressure | 

ELECTRIC MOTORS 150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES.—10-ton Lorain lorry 
mounted 30ft.-70ft. extendible jib ; 10-ton 33 R.B 
track mounted, 40ft. jib; 8&4-ton Ransomes i 
Diesel/Electric, 21ft. jib; 6ton Coles Diesel) | 
Electric, pneumatics, new 1948 (2); 6-ton Coles | 
Diesel/Electric, solids; 4-ton Coles Diesel 
Electric, solids ; 1945 ; 4-ton Jones KL44, diesel, | 
1950; 3-ton Jones “*Super 40” } 
matics (3) 

IVERHEAD CRANES 30/5 Adamsor 
42ft. 3in. span, 400/3/50; 20/6-ton Vaughar 
42ft. 3in. span, cab type (6) ; 20-ton King, 42ft. 3in 
span, 400/3/50 ; 15-ton Morris, @5ft. span, hand 
operated ; 10-ton Morris, 45ft. span, 36ft. lift ; 
10-ton Morris ‘** Goliath,”” 40ft. span, 400/3/50 ; 
10-ton Vaughan, 23ft. 6in. span, 400/3/50; | 
10-ton Vaughan, 2Ift. span, 44ft. lift. 74 tons ; | 
Wharton, 25ft. span, 400/3/50 ; S-ton Henderson 
24ft. Tin. span, 1946; S-ton Morris, 58ft. span, 
hand-operated ; S-ton Royce. 2-motor 
440/3/5S0 ; S-ton King, 29ft. 3in. span, 
hoist, hand travel ; S-ton Morris, 28ft. 6in 
ower hoist, hand travel; 4-ton Morris, 19ft 
span, 220V, d.c. (3); 3-ton Adamson, 48ft. span 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 | 
(2); 2-ton Morris, 18ft. span; 2-ton Vaughan 
27ft. 6in. span, 2-motor ; majority of the above 
are unused | 

DERRICK CRANES.—7-ton 

30ft. jib; S-ton Wilson, electric, 7Oft. jib ; 

Anderson Grice, hand, 40ft. jib 

AIL CRANES.—18-ton Brownhoist, steam, SOft 

ib; 10-ton Coles, steam, 40ft. jib ; 10-ton Grafton 

34ft. jib, diesel conversion ; 8-ton Wilson, steam 
iSft. jib; S-ton Grafton, 35ft. jib, diesel conver- 
sion ; 5-ton Smith, SOft. jib (2); 5-ton Cowans 

Sheldon, SOft. jib 

LOCOS.—Fowler diesel, 150 h.p 
by 22in., two oil-fired, one coal ; 
7in. by 12in., 1941; also 3 miles track, 
gauge, Bogies, Turnouts, &c 

STEEL PIPING.—S0,000ft., 2in. Galvanised, new ; | 
60,000ft. 3in. black, new ; SOOOft., 8in. seamless ; | 
1000ft., 12in. seamless ; SOOft., I4in. seamless ; | 


diesel, pneu- 


ton 


crab 

power | 

span, | 
| 


Rushworth, hand, 
I4-ton | 


x 


5 


(2); Bagnall 14in 
Peckett. steam 
24in 


400ft., 18in. riveted ; 280ft., 2lin. o.d. welded | 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 


216ft., 48in. riveted ; 216ft., 60in. riveted. 
AST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 
ALVES.—Excepuional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing | 
and Check Valves. List on request 
STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional! steel and cast iron up to 50,000 gallons 
MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by din. ; Robertson Straightening Rolls, 
8ft. 6in. by gin. ; Berry Bending Rolls, 7ft. by din. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 20ft 
by 4in. bore ; two 40kVA Spot Welding Machines ; 
Wire Drawing Machine, 3 die up to gin. copper ; 
Berry Guillotine, capacity 4ft. by lin.; Fielding 
Hydraulic Tube Bending Machine, 24in. stroke, up 
tO Bin, Capacity 
SLING ENGINEERING WORKS 
COLEFORD, GLOS. 
“Phone : Coleford 2271/2 


NISSEN TYPE HUTS for sale 
of 16ft., 24ft., and 30ft. wide huts 
Huts, 35ft. wide, and ** Blister "’ Hangars, 86ft. 6in 
and 9Iift. wide These buildings are in various 
lengths and comprise steel framework gal 
vanised corrugated steel sheeting.—Ful! details from | 
Dept. 115, J. Thorn and Sons, Ltd. Brampton 
Road, Rexieyheath, Kent (Tel Bexleyheath 305), j 
Fill? o 


< 
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also ** Romnev’ 
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, Chancery Lane, London, 
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ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 
conduct 
AUCTION SALES 
and 
VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 











FACTORY INVESTMENTS 
MORTGAGES ARRANGED 
46, GRESHAM STREET, 
LONDON, E.C.2. 
Teler ne Telegrams 
Monarch 2 nes Sites, London 
B Orde the Owner Aircraft General Supple 
1 Pets Ltd “ ire vaca 12 the Pren 
FELTHAM. MIDDLESEX 
MACHINE TOOLS AND 
ENGINEERING PLANT 
S.S. and S.( Lathe 2nd operat Lathe 
Herbe ind Murad Capstan Lathes, Bench and 
Pillar D ind Tappers BS.A. SINGLE SPIN 
DLE AUTOMATICS, Pla and [ ersal M zg 
Machines, Plastic Moulding Presses I Presses 
Sr Welder Swart Separato Vickers Carto 
Sutching Mac € SNOW HYDRAULIC SUR 
FACE GRINDER Auto Spares and Equipment 
Slitting Cutte Stainless Stee Allo and MS 
Bar, Smal! Tool Nut Bolts and Screws, &c 
|} Canteen I yme€ Steel Racking. Office Furs e 


&e Feat 

[copold F 
premises BEI “WORKS 
ROAD WEST, TUESDAY 


armer & Sons 
bove BY AUCTION on. the 
ESTATE HAMPTON 
DECEMBER, 1959 








ut 11.00 as On view day pr ind morning of 
Sale Catalogue price 6d. each) of Messrs 
Leoy { Farmer d Sons, Industrial Auctioneers 
ind Value 46, Gresham Street, London, E.C.2 
Te MONarch 3422 (8 e F7825 3 
FOR SALE 
ASOLITH t Mode 1L.D.1 RADIAI 
DRILLING AND TAPPING MACHINE 
No.4M.1 h loose box table 


F. J. EDWARDS LTD., 


1, EUSTON ROAD 


§9_¥ 
LONDON, N.W.1 
EUSton 4681 and 3771 


E7648 G 
HYDRAULIC PRESSES 
HYDRAULIC PUMPS 


Valves New 





Hvdrau A ccumulators Fittings 
and Second-hand Cor fete ations 
All k is of Hydraulic Equif nt in Stock 
THOMPSON AND SON (MILLWALL), LTD 
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GOVERNMENT SURPLUS STORES 
SALES BY AUCTION 
Vain l { , 
November 12-13 Miscellaneous stores Central Ordnance D SIMMONS & SONS 
n Didcot, Berks De; i St ' 
neters, depth and Road Re x. Berk 
| her gauge et ( $4025 
| November 17 Miscellaneous stores M.O.A. Storug Der WALKER. WALTON & 
u Ruddington, Notts HANSON (De i 
B Lar Bridle 
(s N 
I 4 
Machine 0 y 
ping act ¢ 
€ electrica iM.1T 
1 tube 
November 25 Machine tools and I 1) SHOULER «& ON 
miscellaneous stores Old Dalby. Leics ‘ ID i fp 
M M street. M M 
I ar RI 
December 3 Miscellaneous stores M.O.A. S$ ge Dey RUSSELI BALDWIN 
Rotherwas, Heretord & BRIGHI LID 
Dept I K , 
Sire Here 
i I 4360 
| 
| December 8 Machine tools and M.O.A. Storage Dey J. H. NORRIS & SON 
| miscellaneous stores Byle Nr. Middlewich ier i AI he 
| Cheshire. (Sale at C he Square M 
| I H M I 8 kt 
December 9-11 Vehicles, lifting, and M.O.A. Storage Dep WALKER, WALTON & 
earth moving equip Ruddington, Notts HANSON De; I 
ment, etc Byard Lane, B 
Gate, Nott 
(Te 4 
December 15 Miscellaneous stores. | General Stores Sub-D HARRISON & HETH 
| mn Longtown, Nr. Car ERINGTON (Dey ! 
lisle. (Sale at Count Botchergate, ¢ 
H Hall, Ca ‘ (Te ¢ 
Applicatior stalogues tilable 14 
t 1 eers st ve (pric log ) PO 
FI 
| 
| a saiahaeskaiinaamae 
| FOR SALE | FOR SALE | 
HYDRAULIC FORMING AND FORGING 
| PRESSES 
} 3000-ton Down-stroke PRESS for HEAVY PLATE 
: , | FORMING AN1) BENDING, rams admitting 
EIGHT Modern Lancashire bo ers wer it ‘ Se | 10ft. 6in. between columns : bed 16ft. by &f 
by EDWIN DANKS, w.p. 165 p.s.t. with StOKETS, | 5000.10n Down-stroke FORGING PRESS, Sift 
superheaters, economiusers and her c arie stroke : bed 8ft. 6in. by Sft. - davirght tft 
ivailable from site, Cumberland 1000-ton Down-stroke FORGING PRESS +t 
| Wellman, bed 7ft. by 6ft.: davlight 9ft 
GEORGE COHEN, | 475-ton FLANGING PRESS by Hugh Smith, table 
SONS AND CO. LTD | 10ft. dia., 4 vice rams 
WOOD LANE, LONDON, W.12 | REED BROTHERS (ENGINEERING), LTD 
(Phone : SHEpherds Bush 2070) Replant Works 
STANNINGLEY, Nr. LEEDS | Woolwich Industrial Estate 
(Phone : Pudsey 2241.) F202 G | London, S.E.18 
ena — a Telephone : Woo!wich 7611/6 
EI 
BUTTERS !10-TON ELECTRIC DERRICK | 
CRANE with 120ft. Jib for hire or sale, lying — ee ee ora 
Scotland. Bogies and Gabbards also available 200 H.P. DIESEL POWER PACK | Eng 
ABELSON AND CO. (ENGINEERS), LTD Electr 1300 r.p.n adiator, silencer, V 
Coventry Road, Sheldon, Birmingham, 26. "Phone fluid coupling. Fyfe, W und ¢ 
SHEldon 2424 E7678 G Ltd.. Station Works, Bishops Stortford j 
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This modern 
machine-age world 
centres on the small 
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key and taper pin 


make sure gou it 


> 
BRO 


TRADE MARK 





FREDERICK MOUNTFORD (B’HAM) LTD. ' 
FREMO WORKS, MOSELEY ST., BIRMINGHAM S Telephone: MID 7984 PBX. Telegrams: FREMO, BIRMINGHAM 


: 33213 
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Vision is vital 







Whatever the development plans 
of Harbour Authorities and their 
Consulting Engineers; whatever the 
conditions they see ahead, of this 
they can be sure—Simons of Renfrew 
have the experience and resources 
to build the Dredging Craft they 
will require. 
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Barges, Salvage and Sludge Vessels, Tugs and 


Kindred Coat wi Steam, Diente Elev’ = SWIM, SIMONS & CO. LTD., RENFREW, SCOTLAND 


Power for Sengoing, River, Harbour and 
Eetearv Servies. 
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Water Wash 
Spray Booths 





LOWS & SONS LTD - LONG ST - WALSALL 


ST 


S - Tel. 5401 





Mokers of the 


AT 


no obligation. 





DEPOTS AT 
13 SOUTH MOLTON 8T 


THE BRITISH UNITED 
SHOE MACHINERY co. 1p. 


NION WORKS - BELGRAVE ROAD ~ LEICESTER 
typical of the many BULLOWS 
Spray Booths installed in well-known 
Industrial Plants throughout 


the country. Consulting us incurs 


+ LONDON, W.1 + TEL. MAYFAIR 2313 


55A BRIDCE STREET - MANCHESTER 3 - TEL. BLACKFRIARS 5670 


61/63 DRURY STREET 


70 CILMOUR STREET 


TEL. DUBLIN 731889 
TEL. SCUTH 2383 


OUBLIN 
GLASGOW C.5 - 


original oil-sealed rotary compressors 
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WATER 


BOBY 


TREATMENT 






Established 
1875 


es 


SR QAn 






= 






a 


One of the two *Boby’ deaerators 
and feed tanks installed at the 


- 
z : : : = Central Electricity Generating Board's 
' Jeaers as been installed, or is being installed, as dltges g 
# A ‘Boby’ Deaerator has been installed g Niche rener 


Power Station, 





part of the feed heating system of each of Messrs. C. A. Parsons & Co’s turbo-generating sets South Wales. Capacity 520,000 p.p.h. 
in the following modern power stations :— Deaerated water 
Central Electricity Generating | Power Stations ee ee ey ae 
Board's Power Stations in England Abroad with the special “Boby’ weight loade { 
and Wales | dea rating noz af - de aerating tray 
2 60 MW sets at Rogerstone 3 — 60 MW sets at Lake Macquarie, Australia flash suppressor device and all necessar\ 
Z 60 MW sets at Little Barford : 2 66 MW sets at Boundary Dam, Canada steam pressure and water level controls 
4 120 MW sets at Drakelow ‘B’ | 2 66 MW sets at Selkirk, Canada fo ensure a continuous supply of deaerated 
6 — 100 MW sets at Aberthaw ] 15 MW set at Hunts Bay, Jamaica water to the boiler feed pumps under 
l 550 MW set at Thorpe Marsh j 2 25 MW sets at Monterey, Mexico all load conditions. The guaranteed 
r ’ j mn Wm resid .) i most 
S.S.£.B. Power Stations in Scotland =; ee ne ah ae TO ae 
2 — 60 MW sets at Dalmarnock ; eo 
illiam Boby & Co. L 
William 0 y 0. td. RICKMANSWORTH, HERTFORDSHIRE, ENGLAND. Tel: Rickmansworth 425|* 
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Fortunately your extrusion problem ts straight- 
forward when handled by KAUTEX, whose vast 
experience in natural and synthetic rubber 
techniques can meet any industrial requirements. 
That moulding job is no problem to us 


either, and stampings of any gaskets and 





washers are no trouble at all. So for the best 


advice. quality, price and delivery consult 






































KAUTEX LT D\ 


ELSTREE WAY, ELSTREE, HERTS. — feiepn 
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VERSATILE 
VICKERS 


VANGUARD 





BALL AND ROLLER aie 
The fuselage is of the double-deck type, providing a volume of 


a a A Fo } Be G % 5,894 cubic feet for passengers in the upper deck and 1,360 cubic 
feet for freight in the lower deck. 


139 passengers can be carried in the thrift class, 122 in the middle class or 100 in 
the tourist class. Passenger to freight ratio can be balanced according to need, and layout 
changes can be quickly effected. The aircraft can cruise at 425 m.p.h. and this performance 


is to be improved later. 
It is powered by four Rolls-Royce Tyne jet-prop engines, each of 4,985 e.h.p., and these make plentiful use of 


Hoffmann Bearings 


LONG SUPPLIED TO VICKERS ARMSTRONGS (AIRCRAFT) LTD. AND ROLLS-ROYCE LTD. 


YOU TOO CAN TAKE YOUR BEARINGS FROM 
THE HOFFMANN MANUFACTURING COMPANY LTD., 
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FOR STEELWORKS DUTY 


This mammoth crane is one of 

several specially designed and built by 
SMITHS for Richard Thomas & Baldwins 
Ltd., Ebbw Vale. The crane has many 
unusual features, and was designed to 
conform to a very restricted loading 
gauge. Lifts 30 tons at I5ft. radius 
using screw jacks and 25 tons at I5ft. 
free on rails. Designed, also, to use 

a 55” magnet for handling large ingots. 








AS SUPPLIED TO 
RICHARD THOMAS 
& BALDWINS LTD 
EBBW VALE 
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Yorkshire Post photo 
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THOMAS SMITH & SONS (RODLEY) LTD 


RODLEY, LEEDS, ENGLAND 
Telephone: Pudsey 2844 Wires: Smith Rodley Telex (Telex No. 55105) 


Enter No. (6 on reply card 





